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PREFACE 



When the preparation of this volume was undertaken, it was the 
author's hope to present a resume of current knowledge of the topics 
herein discussed, with comments suggested by personal observation and 
experience. In the execution of this plan he has been seriously em- 
baiTassed by the brevity of the period allotted for the work, which has 
permitted no opportunity for a minute scrutiny of pertinent literature, 
for a careful revision of the text, nor for the addition of a bibliography. 
Yet, as the patience of the publishers has been already severely tried 
by the author's unavoidable tardiness, he prefers to submit the original 
draft of the book, incomplete and crude as it may seem, rather than to 
postpone still further the appearance of a volume long since due. 

There is a generally admitted tendency in medical practice to regard 
diagnosis as a recognition of morbid symptoms only, to neglect an in- 
quiry into the cause of the phenomena, and hence to practise a routine 
treatment of syrwptoms rather than an individual treatment oijxitierUs ; 
this tendency contributes largely to what Dr. Bartholow terms " the in- 
discriminate drug administration which is one of the evils of the time." 
While it must be admitted that in many instances treatment can be, in 
the present state of medical knowledge, only empiric, symptomatic, or 
tentative, yet it is equally certain that available means for ultimate 
diagnosis — and hence opportunities for rational treatment — are not 
universally utih'zed in medical practice. 

Convinced that a lack of care and thoroughness in the investigations 
of patients is responsible for many failures in the management of urin- 
ary and genital disorders especially, the author has endeavored to pre- 
sent fully the necessity and the means for diagnosis as an essential 
preliminary to treatment. To this end he has devoted a considerable 



Digiti 



zedbyC^OOgle 



IV PKEFAOE. 

portion of the book to a discussion of means for tlie recognition of 
morbid conditions; lias emphasized the familiar but frequently neg- 
lected facts that cystitis, gleet, albuminm*ia, spermatorrhoea, are not 
entities calling for a routine administration of drugs, but symptoms 
requiring a thorough investigation of the patient ; that the microscopi- 
cal examination of urethral and seminal discharges is quite as essential 
for the recognition of sexual disorders, as is a similar inspection of the 
urine for the detection of renal diseases ; in short, he has endeavored 
throughout the volume to portray the important bearing upon treat- 
ment of the ppjthological factor in diagnosis. 

W. T. Belfeeld. 
45 Glabk Street, Ghicaoo, 
November, 1884 
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CHAPTER I. 

ANATOMICAL AOT) PHYSIOLOGICAL CONSIDERATIONS. 

The Ktdney. 

This organ is, in consequence of its anatomical relations, so inaccessible 
to aU methods of direct examination, that we are largely dependent for 
our knowledge of its condition upon the examination of its secretion, the 
urine. Yet there are a few points concerning it, not recognizable by 
means of the urine, which may have great practical importance. 

The dight attachment of the kidney to the surrounding tissues results in 
the easy displacement of the organ, a &ct which has as yet scarcely re- 
ceived the general recognition which it deserves. Unlike the other ab- 
dominal viscera, the kidney is provided with no ligaments or other special 
means of support The position of the gland, separated as it is from the 
abdominal organs by the peritoneum, and protected by the spinal column 
and the last two libs, secures it in great measure from direct violence ; 
while the nature of its functions requires neither of the kidney itself nor 
of the oi^ans with which it is physiologically connected, any change of 
position in the body. Hence the anatomical provisions for the mainte- 
nance of its position are very slight These consist partly of the vessels 
which enter and leave it, but largely of the peritoneum and of the adipose 
tissue which surrounds it and the suprarenal capsule ; for the kidney lies 
between the serous portion of the peritoneum on its anterior surface and 
the fibrous layer which covers its posterior surface. 

These attachments afford a support which is by no means inconsider- 
able. While the vessels which connect the kidney with the aorta and vena 
cava are quite elastic and easily permit a rather extensive range of move- 
ment on the part of the kidney, yet the connective-tissue attachments 
between the renal capsule and the adjacent peritoneum and fat are quite 
firm. Their importance can be readily demonstrated on the cadaver bv 
1 
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2 DISEASES OF THE UEINARY ORGANS. 

severing the renal vessels, after which it will be found that the usual force 
is required to remove the organ. 

While these attachments suffice doubtless in the great majority of in- 
dividuals to prevent dislocation of the kidney, yet in numerous iiiustances 
they are overcome by various causes. This loosening and displacement of 
the kidney from its natural position has been often recognized, and doubt- 
less exists far more frequently than we are in the habit of believing. It 
is generally regarded as an anatomical curiosity, rather than a clinical pos- 
sibility to be kept in mind in the differential diagnosis of abdominal com- 
plaints. Displacement of the kidney has been often overlooked, partly be- 
cause of the difficulties of diagnosis, but largely because the physician or 
surgeon has neglected the possibility of its occurrence. In a recent work 
Buret has collated more than fifty instances in which obstinate and serious 
affections were ascribed during life to various causes, and found post- 
mortem to be caused by displaced kidneys. In no instance was the true 
cause of the difficuity ascertamed before death, and in very few was there 
even a suspicion entertained that the symptoms' observed might be due to 
displacement of the kidney. In those cases in which no tumor was de- 
tected, the complaint was pronoimced neuralgia, hysteria, chronic peritoni- 
tis, renal coHc, etc ; in other cases in which a tumor was distinctly recog- 
nized, the swelling was considered an enlargement of the gall-bladder, 
ovarian cyst, tumor of the liver, enlargement of the liver, displacement of 
the spleen ; in short, the greatest ingenuity was exhibited in devising mis- 
taken diagnoses, presumably because the possibility of displacement of the 
kidney had been ignored. Ebstein records a case in which delivery was 
twice seriously impeded by a tumor which could be felt from the vagina. 
At the autopsy, many years later, this tumor was found to be a deeply 
situated kidney. 

So long as the treatment is confined to the administration of drugsi, 
failure to recognize displacement of the kidney, though resulting in lack 
of success in ixeatment, can hardly lead to the commission of disastrous 
blunders ; but in these latter days of abdominal surgery, especial care 
and attention to this possibility is required before operative interference 
is undertaken. A striking example of the clinical importance of this point 
occurred in the experience of Billroth. At the time when this distin- 
guished surgeon p^ormed his first excision of the cancerous pylorus, in 
February, 1881, lus colleague Bamberger had under treatment a middle- 
aged, emaciated woman, who had long exhibited the symptoms of chronic 
gastric difficulty, and who had a distinct firm tumor at the pyloric ex- 
tremity of the stomach ; she was believed to have cancer of the pylorua 
Encouraged by the recovery and apparent cure of the patient from whom 
Billroth had excised a pyloric cancer, this patient of Bcunberger expressed 
her willingness to imdergo the same operation. After sati^ring himself 
as to the necessity for it, Billroth began the operation for excision of the 
pylorus by incision through the abdominal walL He found, however, no 
cancer nor other disease of the pylorus, but an atrophied displaced kidney 
pressing upon the duodenum. The kidney was removed and now adorns 
Billroth's museum ; the patient died of collapse in twelve hours. 

The fact that the most important supports of the kidney are the peri- 
toneal folds accounts for the frequency of renal displacement in women 
(99^ per cent of aU cases), and explains its almost exclusive occurrence 
in those women who have borne children. For the laxity of the abdomi- 
nal walls caused by repeated pregnancies permits the intestines to drag 
heavily upon their peritoneal attachments and thus indirectly loosen the 
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kidney ; possibly an enlarged and displaced womb may by traction on the 
ureter faYor the same resiilt The absorption of perinephritic fat which 
accompanies general emaciation also weakens the renal attachments ; yet 
while doubtless favoring renal displacement, emaciation is by no means an 
essential factor for its occurrence. The alleged relative frequency of wan- 
dering kidney in emaciated individuals is probably one of diagnosis only ; 
for mobility of the kidney is found post mortem quite as frequently in 
stout as in spare persons, though for obvious reasons it is recognized dur- 
ing life almost exclusively in the latter class. 

While such abnormality in the position of the kidney, congenital or ac- 
quired, is in general amenable only to surgical treatment, yet a correct 
diagnosis is a matter of importance to the physician, and often affords the 
patient great satisfaction, by dispelling the fear of graver difficulty. In aU 
cases of obscure affections of the abdominal organs, and in pelvic, lumbar, and 
crural neuralgias, a careful palpation of the normal renal region should be 
made. In case of a failure to locate the kidney by external manipulation, 
information can often be derived by exploration through the rectum. 

Albuminuria without renal disease has been observed in several cases of 
wandering kidney. Since any impediment to the escape of urine through 
the ureter may, by increasing the pressure in the urinary tubules, cause 
albuminuria, the occurrence of this symptom in cases of displaced kidney 
is quite comprehensible. For in consequence of the displacement the 
passage of urine through the ureter may readily be impeded either by 
pressure of this duct against adjacent organs, or by the existence of a 
sharp curvature in the ureter itsdl Successive changes of position of a 
wandering kidney may cause intermittent albuminuria, which may be pro- 
ductive of diagnostic errors if the renal mobility be not discovered and 
properly interpreted. 

The relation of the kidney to the lower ribs is a matter of much interest 
to the surgeon. As a rule, the kidney may be said to extend from the 
eleventh jrib almost to the crest of the iUum. In some cases the twelfth 
rib is so short as to be readily overlooked, the eleventh rib being then mis- 
taken for the twelfth ; this error may lead to serious consequences, as 
was illustrated in an experience of Dumreicher. In performing a nephrot- 
omy, he made the incision as usual from the lower border of the last rib. 
To his surprise he discovered that he had opened the pleural cavity. At 
the autopsy it was found that the twelfth rib in this case was only 3^ 
cm. long and had been regarded as the spinous process of a lumbar ver- 
tebra, the eleventh rib having been mistaken for the twelfth. Incited by 
this accident, Holl examined the ribs of sixty skeletons, and as a result 
came to the following conclusions : complete absence and abnormal brev- 
ity of the twelfth rib occurs more frequently in men than in women, and 
on the right than on the left sida In these cases the position of the dia- 
phragm is not changed, but a portion of it and of the pleura is unpro- 
tected by the ribs, and is easily injured by an incision extending to the 
lowest (eleventh) rib. It is, therefore, desirable that in every case of 
operation in this vicini^ the ribs should be coimted from above down- 
ward and the incision limited to the level of the twelfth rib, even though 
this bone be absent 

The absence of one kidney is a comparatively rare occurrence and yet 
one possessing great dini^ importance. For it is especially in tiiose 
cases in which the urinary excretion must be performed by a single organ 
that interference, natural or otherwise, with the functions of the organ causes 
the greatest risk to the patient 
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The congenital absence of one kidney is so rare as to be an anatomical 
curiosity ; I have been able to find only fifty-four ^ases recorded in the 
literature of the ^subject. Yet it must be remembered that an acquired 
defect of one kidney — the abolition of its function by atrophy, fatty degen- 
eration, cystic degeneration, imrecognized hydronephrosis, etc. — is by no 
means a rarity. In these latter days operations upon the kidney, neph- 
rectomy and nephrotomy, have become recognized surgical procedures ; 
and more than one surgeon has, after the performance of a brilliant and 
skilful operation, seen his patient die of ursemia, and has discovered to his 
amazement, upon post-mortem examination, that the kidney operated upon 
was either the only one possessed by the patient, or at least the only one 
capable of performing its functions Now since in cases of congenital ab- 
sence or acquired inefficiency of one kidney the other oi^an becomes hy- 
pertrophied and performs the functions of both, no evidence of such 
deficiency may be discoverable through the urine, since this is perhaps 
furnished entirely by one kidney ; hence in such cases the operators have 
had no suspicion of the actual condition, notwithstanding a thorough ex- 
amination of the urine previous to the operation. 

Lange removed the right kidney in a woman forty-seven years old. 
The symptoms, which had existed for three years, had always indicated 
disease of the right kidney and had led to a diagnosis of pyonephrosis and 
cystic degeneration of this organ. The correctness of the diagnosis was 
establish^ upon the examination of the extirpated kidney. The operation 
was skilfully performed and the patient reacted well ; yet complete anuria 
followed and the patient died on the fourth day of ursemia. The autopsy 
showed that the left kidney, which had always been considered healthy, 
was also far advanced in cystic degeneration ; its pelvis and ureter were 
completely obliterated. 

Dr. W. M. Polk, of New York, extirpated a misplaced kidney in a girl 
nineteen years old. The patient died eleven days later of ursemia, and 
the autopsy revealed the congenital absence of the other kidney. In his 
report of ^e case,' Dr. Polk refers to other instances in which the same 
operation has been followed by the same result from the same singular 
cause. 

Such cases have been hitherto quite rare ; but with the increasing fre- 
quency of operations upon the kidney they will doubtless become more 
numerous Hence it becomes an imperative duty for the surgeon who 
contemplates an operation upon the kidney, to bear in mind the possibility 
of such untoward accident, and to take every precaution against its occur- 
rence by ascertaining the presence and condition of the remaining kidney. 
Fortunately this can be done with certainty in females at least, by cathe- 
terizing the ureter, a manipulation to be presently described. A congen- 
ital absence of one kidney has been in many though not in all cases asso- 
ciated with malformation, anomaly, or defect in other urinaiy or in the 
genital organ& Thus in one case in which the left kidney was absent, the 
left seminal vesicle was very small ; in other instances a corresponding 
arrest of development of the testicle has been observed. In women anom- 
alies of the vagina and uterus have been repeatedly noticed in cases of 
congenital absence of one kidney. Such malformation has therefore diag- 
nostic value in a doubtful case. 

That the kidney is a portion of the urinary channel as well as a secreting 
organ is a patent and clinically important fact. We are familiar with the 

»New York Medical Journal, February 17, 1888. 
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obeervation that chronic obstruction to the evacuation of urine is regularly 
followed by dilatation not only of the bladder and ureters, but also of fiie pel- 
vis of the ladney and of the renal tubules ; and it is equaUy true, though not 
8o familiar, that the sudden removal of such obstruction is usually followed 
by hyx)ersemia and even inflammation of the previously distended channel 

It is a frequent clinical observation that the sudden removal of a long- 
standing impediment to the evacuation of urine is followed by serious 
local and even general disturbance on the part of the patient Thus 
if an old and narrow stricture be cut or rapidly dilated ; if a bladder 
which is in a state of dilatation in consequence of chronic enlargement of 
the prostate be opened for the removal of a stone, or even simply evacu- 
ated by the introduction of a catheter — in these and analogous conditions 
the patient suffers from chill, fever, often hssmaturia, anuria^ cystitis, 
or even suppurative nephritis. The injury ia usually manifested primarily 
and chiefly by the bladder ; cystitis and pericystitis occur first, and may 
constitute the entire affection. Yet in these cases post-mortem examina- 
tion often shows also an intense congestion of the entire urinary tract above 
the former impediment ; hemorrhages in the kidney as weU as in its pelvis 
are not infrequent In other cases the sudden evacuation of the bladder 
is followed by complete anuria and death. In these instances post-mortem 
examination may euiow no acute affection of the urinary tract except an in- 
tense congestion of the kidney& 

The explanation of this congestion, hemorrhage, and inflammation in 
the kidney and of aniuna following the sudden evacuation of a chronically 
distended bladder, is found in the anatomical relations of the vessels to the 
renal tubule& For the minute branches of the renal artery and vein, con- 
ducting the blood to and from the cortex of the kidney, lie closely packed 
between the straight tubules in the medullary portion ; only a very smaU 
amount of connective tissue — the stroma of the kidney — intervenes be- 
tween the blood-vessels and the tubules ; the two sets of vessels are indeed 
practically in contact Now the tubules of the kidney are in cases of tight 
stricture or enlarged prostate kept distended with urine whose escape is 
prevented by the impediment below. This distention of the tubules must 
of necessity take place largely at the expense of the contiguous blood- 
vessels, which are correspondingly compressed. So soon as the impedi- 
ment — the stricture, for instance — ^is removed, the kidney tubules are 
emptied, and the habitually compressed blood-vessels suffer engorgement, 
which may be so great as to cause rupture of the vessels and escape of 
blood into the tubules and hence into the urine, or even anuria. 

This congestion of the urinary tract in consequence of the sudden 
relief from chronic distention is designated as *' negative pressure " or 
" hypersemia ex vacuo." It is a frequent occurrence clinically, and con- 
stitutes the explanation of many familiar and unpleasant facts in the sur- 
gery of the urinary organs ; a general recognition of its importance would 
obviate some of the disastrous complications which are so common in the 
treatment of bladder, prostatic, and urethral diseasea As already stated, 
the bladder suffers primarily and often most severely ; for the chronic dis- 
tention begins in tlus organ and may indeed be confined to it without ma- 
terially increasing the pressure in the ureters and kidney& Yet while 
inflammation of tiie bladder as the result of negative pressure may perhaps 
be controlled, participation of the kidney con^tutes an irremediable and 
almost invariably fatal complication ; hence the propriety of mentioning 
the subject here. 

Every surgeon of experience has seen cases illustrating the principle 
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already stated, though perhaps not recognized as sucL It is a familiar 
cliniciJ &ct that one of tiie perils attendant upon lithotomy in elderly men 
is the danger of cysto-pyelitos and suppurative nephritis ; and it is a further 
fact that &ese occur as a sequel to uie operation chiefly, if not exclusively, 
in those cases in which the bladder has been habitually distended with more 
or less residual urine. Lithotomy is notoriously Baler in boys and youth 
than in elderly adults, merely because in the former class the bladder and 
kidneys have not been distended through prostatic enlargement^ or strict- 
ure. Many cases are on record in which serious, even fatal hemorrhage 
and partial or complete suppression of urine have followed the simple 
introduction of a catheter in cases of prostatic hypertrophy or narrow 
stricture. The occurrence of fever after the rapid dilatation of a stricture, 
after the complete evacuation of the bladder in elderly persons^ and after 
the operation of sounding for stone, is so common that the term " urethral 
fever " has come into general use to designate them. This term is, when 
applied to these cases, usually a misnomer. There are doubtless many 
cases of fever following the introduction of an instrument into the bladder, 
which can be plausibly ascribed to the impression made upon the urethra ; 
but in the class of cases under discussion the clinical symptoms and post- 
mortem appearances show that the phenomena observed are to be attrib- 
uted, not to irritation of the urethra, but to the congestion of the urinary 
tract) including the kidneys, caused by " negative pressure.** 

The same principle is Ulustrated in other pathological conditions. Thus 
it has been repeatedly observed in cases of glaucoma that the sudden re- 
lief of the habitual tension in the eye consequent upon the performance of 
iridectomy, has been followed by hemorrhage into the vitreous and retina, 
though these have suffered no direct injury during the operation ; the 
removal of fluid from the pleural and peritoneal cavities, in cases of 
chronic pleurisy and ascites, has been similarly followed by hemorrhage 
from the vessels of the serous membranes which were thus suddenly re- 
lieved of an accustomed pressure. The oozing of blood from the walls of 
an abscess, after evacuation of the pus, is a familiar example of the same 
principle— engorgement and rupture of vessels from the sudden removal 
of accustomed pressure. 

The practical deductions to be made from this intimate association of 
the kidney with the lower portion of the urinaiy channel vrill be discussed 
in connection vrith the use of instruments in the bladder. 

It will suffice here to mention an instance showing that the kidney also 
is involved in the general congestion : Hofmokl relates a case in which he 
performed lithotomy upon an old man who had prostatic hypertrophy and 
consequent dilatation of the bladder. A few hours later iliere occurred 
profuse hemorrhage, which, however, was not from the lips of the wound. 
Death occun«ed twenty hours after the operation. At the autopsy there was 
foimd intense hyperaemia of the entire urinary tract, engorgement and 
miliary hemorrhages of the kidneys, and fresh extravasation of blood be- 
tween the left kidoey and its capsule. 

The Pelvis and Ubeter. 

The presence of supernumerary pelves and ureters is a not infrequent 
anomaly, though one which possesses but little cliniccd interest Three 
and even four ureters have been found in the same individual, each some- 
times pervious throughout, though in the majority of instances at least 
one of the superfluous ureters is occluded at some part of its course. 
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The abnormal insertion of the ureter into the pelvis is a matter of clinical 
importance, since it is often responsible for cases of hydronephrosis in 
which no impediment in the urinary channel is discoverable during life. 
It has been repeatedly observed in cases of supernumerary ureters, &e re- 
sult being partial or complete hydronephrosis, according as one or all of 
the ureters were thus abnormally inserted. Such anomalous insertion is a 
congenital malformation and of course irremediable ; yet the possibility of 
its occurrence should be borne in mind in forming an opinion as to the 
character of an abdominal tumor ; for the absence of any history of renal 
calculi and of other causes for hydronephrosis has repeatedly misled ex- 
perienced surgeons, even Billroth himself, into an erroneous diagnosis of 
ovarian tumor, where the lesion was really hydronephrosi& 

The abnormality of this insertion is usually that the ureter opens ob- 
liquely into the pelvis, just as its lower extremity opens into the bladder. 
In another class of cases the ureter is inserted on the side instead of at the 
bottom of the pelvis, often at the anterior or external surface. This mal- 
formation results necessarily in the retention of some urine in the pelvis of 
the kidney, that which escapes being as it were the overflow from the dis- 
tended pdvis. In some of these cases the recumbent position favors the 
escape of urine from the pelvis, so that a tumor which has existed at night 
has almost or quite disappeared in the morning. 

Kupfer's researches into the development of these organs explain some 
of these congenital anomalies. He foimd that the ureter at first opens as 
a short canal into the posterior wall of the Wolffian body, and is at a cer- 
tain period turned toward the back of the embryo. At a later date the 
Wolffian body and ureter make a half revolution (180 degrees) on its axis, 
the posterior portion now becoming anterior. Sometimes this revolution 
is not completed, in which case the insertion of the ureter will of course 
be on the anterior, external, or even posterior wall of the kidney. He ob- 
served seven cases of such anomalous insertion of the ureter, in four of 
which hydronephrosis was present 

A more frequent anomaly consists in the presence of valves either at the 
renal orifice or at certain points in the ureter. These valves, which are 
merely folds of superfluous mucous membrane, seem to originate in the 
excessive length of the embryonic ureter (which is developed independently 
of the kidney). Such valves are found far more frequently in the foetus 
and in young infants than in adulta Wolfler examined the ureters of 
50 new-bom children ; in 20 of these he found from one to five more 
or less marked folds of mucous membrane which were situated always and 
exclusively at the same point, namely, one to one and a half centimetres 
from the pelvic orifice. In most of these there was a dilatation, more or 
less pronounced, of the pelvis ; in 10 the ureter was almost or quite im- 
permeable. In 50 adult cases, on the other hand, he found not a single 
such fold, indicating that they are often obliterated with age ; yet they 
sometimes persist, and become more pronoimoed with advancing age, caus- 
ing decided hydronephrosis. Thus Billroth operated upon a case in which 
there was no history to indicate the possibility of hydronephrosis ; the tumor 
present was considered ovarian, even after the abdominal incision. The 
.cause of the hydronephrosis was a (probably congenital) semilunar valve of 
mucous membrane at the pelvic ormce of the ureter. The arrangement is 
likened by Wolfler, who reports the case, to a small aortic valve with 
sinus Yal^vse and coronary artery, the latter corresponding to the ureter. 
The pressure of this valve against the waU of the pelvis by the enclosed 
urine completely obstructed the ureter. The history of the case showed 
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that this dosnre must have been for a long time temporary and transient, 
and that it had been increased by repeated pregnancies ; in fact the 
closure had been constant (as shown by the permanent increase of the 
tumor) since the last pregnancy, three years previously. 

The anatomical relations of the ureter in the lower part of its course have, 
especially in females, great practical importance ; for the ureter passes 
along the side of the supra-vaginal portion of the uterus and of the vagina ; 
hence displacements, enlargements, and tumors of the uterus, and peri- 
metritic inflammations, may cause an angular curvature of one or both 
ureters sufficient to obstruct the passage of the urine. 

The result of such obstruction may be albuminuria or even hydrone- 
phrosis. Hildebrandt relates two cases in which he was enabled to demon* 
strate the dependence of hydronephrosis upon retroflexion of the uteru& 
In one case me patient complained of extreme pain during micturition, 
and exhibited a large fluctuating tumor in the left iliac region. Hilde- 
brandt regarded the swelling as a hydronephrosis produced by obstruction 
to the ureter caused by the flexion of the uterus, and demonstrated the 
correctness of the diagnosis by first straightening the uterus with a sound, 
then introducing a catheter and pressing upon i£e abdominal wall over the 
tumor ; the swelling rapidly diminished in size and a copious flow of urine 
immediately followed. 

The occurrence of hydronephrosis in consequence of cancer of the 
uterus is a frequent and familiar observation. Blau found that distention 
of one or bom ureters occurred fifty-seven times in ninety-three cases 
of carcinoma uteri. The immediate cause of death in this affection is 
often ursemia. The obstruction to the flow of urine appears to be some- 
times the result of implication of the ureter in the neoplasm, while at other 
times the ureter itself shows no signs of cancerous disease, but is merely 
compressed by the enlarged cervix or the thickened periuterine tissue. 

Albuminuria may also occur in consequence of ilie obstruction to the 
flow of urine caused by compression or curvature of the ureter associated 
with displacements or enlargements of the uterus — a fact of diagnostic im- 
portance ; for it is weU known that an increased pressure of urine in the 
ureter and pelvis is of itself sufficient to cause the escape of albumen from 
the glomeruli This has been demonstrated experimentally by compres- 
sion of the ureter, and is seen clinically in cases of hydronephrosis in 
which the ureter is still pervious ; for in such cases the urine is transiently 
or constantly albuminous. The fact that albuminuria may thus result di- 
rectly from displacements of the uterus or from periuterine inflammations 
is not so generally recognized as to make it possible to secure data to 
establish the frequency of such occurrence. I have myself seen one case 
in which the relation of cause and eflect seemed clearly demonstrated. A 
lady thirty-five years old, the mother of four children, had been frequently 
troubled since her last confinement, eighteen months earlier, with difficulty 
in micturition. The act was accompanied with considerable pain and had 
to be repeated at short intervals. These symptoms had been especially 
annoying during the last four months. Her last labor had been some- 
what difficult and had been followed by periuterine inflammation. The 
urine had been found to contain albumen ; the attending physician sus- 
pected Bright's disease. Upon examination I found the uterus somewhat 
enlarged and retroflexed ; the urine contained a small quantity (about one- 
tenth per cent.) of albumen and an occasional hyaline cast, but was other- 
wise normal Treatment was directed entirely to the uterus; in the 
course of a few months we were enabled to secure a decrease in the size 



Digiti 



zedbyC^OOgle 



ANATOMICAL AND PHYSIOLOGICAL CONSIDERATIONS. 9 

and an improvement in the position of this organ ; meanwhile the albumen 
gradually disappeared from the urine, and the annoying symptoms during 
micturition ceased. 

The normal enlargement of the uterus in pregnancy may likewise 
cause albuminuria by compression of the ureter ; it would seem probable 
that a similar result may be produced by the pressxire of ovarian or other 
tumors. 

The albuminuria which is sometimes seen in irritable states of the 
bladder appears to be due to compi*ession of the ureter by spasmodic con- 
traction of the muscular coat of the bladder which is peHorated by it 
Such seems to be the explanation of the albuminuria which occurs when 
a gonorrhoeal inflammation extends into the posterior urethra and involves 
the neck of the bladder ; the irritation of the mucous membrane causes a 
spasm of the muscular layers, in consequence of which the distention oc- 
casioned by even an ounce or two of urine stimulates the organ to contrac- 
tion. This same spasm causes compression of the vesical ends of the 
ureters ; hence there results a frequent evacuation of small quantities of 
slightly albuminous urine. The same phenomenon is sometimes witnessed 
in consequence of the irritation caused by a calculus in the bladder. In 
determining the condition of the kidneys preliminary to an operation for 
stone, it should therefore be remembered that albuminuria may be due 
directly to the presence of the stone and not to renal disease ; the micro- 
scope and the patient's symptoms must decide. In other cases spasmodic 
contraction of the vesical muscles — ^irritability of the bladder — accompanied 
by slight albuminuria, may be the result of irritation in the rectum, vagina^ 
or uterus. 

Tumors in the bladder may obstruct and displace the vesical orifices of 
the uterus and thus occasion albuminuria, or hydronephrosis, or both. 
This is true not only of those tumors whose size permits their detection, 
but also of minute growths in the bladder unrecognizable during hfe, and 
even by simple thickening of the mucous membrane. I have observed 
and recorded * a curious example of this nature. The subject was a man 
seventy-four years of age, dead of pneumonia. The muscular coat of the 
bladder was considerably thickened, and its mucous membrane in a state 
of catarrhal inflammation ; there was decided enlargement of the middle 
lobe of the prostate. The left ureter was much dilated and the corre- 
sponding kidney was hydronephrotic ; the right kidney and ureter were 
normal The cause for the dilatation of the left ureter and kidney was 
found in a small tumor situated under the mucous membrane just below 
the orifice of the left ureter, which was thereby compressed and almost 
dosed. This little tumor was no larger than a small pea, and was found 
to be a pure myoma. Neither its existence nor the hydronephrosis had 
been suspected during hfe. 



Thb Bladder and Pbostatb. 

The vascular supply of the bladder presents two points of clinical im- 
portance : first, the venous plexus in the neck of the bladder and prostate 
anastomoses freely with the radicles of the hsemorrhoidal veins ; second, 
the blood returning from the bladder, seminal vesicles, and penis passes 
through the prostatic venous plexu& Zuckerkandl has demonstrate free 

> Wiener Med. Wochensclirift, Maj 19, 1881. 

Digitized by VjOOQIC 



10 DISEASES OF THE IJEINABY OBGAKS. 

communioation of the prostatic plexus not only with the yeins which 
empty through the internal iliac into the vena cava, but also with those 
which empty into the portal vein. This anatomical fact explains Tarious 
familiar dinical observations : thus elderly men whose habits produce fre- 
quent or constant portal congestion, are often troubled with dysuria and 
even mild cystitis, from congestion of the veins around the bladder 
neck. In such subjects, especially if they also have prostatic hyx)ertrophy, 
over-indulgence in the pleasures of the table may induce sudden reten- 
tion of urina This is caused by the congestion of the prostatic plexus in 
common with that of the portal system generally. Habitual portal conges- 
tion may result in varicosities of the vesical and prostatic veins known as 
" bladder piles," which are occasionally observed post-mortem ; they may 
produce symptoms simulating stone and their rupture sometimes causes 
hsematuria of obscure origin. These bladder piles are usually, though not 
always, associated with rectal haemorrhoids. In a few instances hemor- 
rhage has been observed alternately from the rectal and vesical haemorrhoids ; 
periods of hsematuria alternating with hemorrhage of the pilea Chronic 
congestion of the prostatic plexus produced by portal congestion or habit- 
ual constipation, doubtless contributes largely to the prostatic hypertrophy 
which is frequent in old men ; just as chronic venous congestion produces 
interstitial thickening elsewhere — in the kidney, the skin of the lower ex- 
tremities, etc. 

The veins of the penis empty into this prostatic plexus; hence the 
prevention of constipation is an important item in the treatment of inflam- 
matory conditions of the penis, prostate, and other genital organs, as well 
as of masturbation, nocturnal pollutions, etc. For congestion of the por- 
tal or hsemorrhoidal veins or both — hence constipation — maintains a venous 
congestion of the prostate and penis ; indeed it may aggravate or even in- 
duce in this way a constant irritation of the sexual organs, manifested by 
frequent erections and seminal emis8ion& Distention of the bladder with 
urine tends to produce the same effect by compressing the prostatic plexus 
— a fact familiarly illustrated in the erections which occur m healthy men 
before rising in the morning, when the bladder is filled with urine secreted 
during the night. 

In some cases, probably more numerous than we are accustomed to 
suppose, the enlargement extends from the veins of the prostatic plexus to 
those returning along the wall of the urethra ; at any rate, enlarged and 
tortuous veins are occasionally discovered with the endoscope in such 
cases. These veins may produce uneasiness and painful sensations along 
the urethra, and they favor profuse urethral hemorrhage upon slight 
provocation. 

The vesical veins — those which return the blood from the general paren- 
chyma of the bladder — also empty into the prostatic plexus ; hence any 
influence which produces a congestion of this plexus tends also to induce 
general venous congestion of the bladder. Portal congestion, habitual 
constipation, prostatic enlargement may therefore aU cause a derange- 
ment in the nutrition as weU as the fimctions of the bladder. In mild 
grades this venous congestion of the bladder may be indicated merely by 
an increased production of mucus and by vesiccd irritability — both familiar 
symptoms of prostatic enlargement, if pronounced and persistent there 
may occur a decided increase in the connective tissue surrounding the 
muscular fibres of the bladder as well as some &tty degeneration of these 
fibres ; the result is a loss of the usual muscular tone of the organ, a ten- 
dency to atony and dilatation. Sooner or later a catarrhal cystitis is de- 
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Teloped from this venous obstruction caused by prostatic enlargement ; 
just as eczema occurs on the leg from varicose veins. 

The nerve supply to the bladder is also a matter of clinical interest 
The neck of the bladder, including the sphincter, is supplied directly with 
spinal nerves, which proceed from the anterior roots of the third, fourth, 
and fifth sacral ; the body of the bladder, on the other hand, obtains its 
nerves from the sympathetic hypogastric plexu& The spinal centre of the 
motor fibres is in the vicinity of the third lumbar vertebra. 

This anatomical difference in the nerve supply of the different muscles 
of the bladder corresponds to the known physiological antagonism between 
the sphincter and the detrusor muscle& The former is, in the normal state, 
completely under the control of the will, while the latter is practically in- 
dependent of volition. The act of micturition consists simply in the vol- 
untary dilatation of the sphincter ; the expulsion of the mine is an invol- 
untary act, except as it is assisted by the contraction of the abdominal 
muscles. In cases of injury to the spine above the third lumbajc vertebra, 
whereby communication between the brain and the spinal centre of the 
vesical nerves is interrupted, there occurs retention of urine in consequence 
of the inability of the patient to dilate the sphincter ; when this muscle is 
dilated mechanically by the introduction of a catheter into the bladder, the 
detrusor muscles contract as before. 

Another fact of clinical importance is the distribution of the same nerve 
(the pudic) to the base of the bladder and prostate, the integument of the 
penis, scrotum, and perineum, the urethral muscles and mucous membrane, 
and the ^hincters of the anus ; in the female the uterus, vagina, and vulva 
are supphed by branches of the same trunk, which is distributed also to the 
base of the bladder and urethra. As a result, irritation exerted upon these 
various organs — the urethra, rectum, anus, perineum, vagina, etc. — may 
be manifested by functional abnormality at the base of the bladder. It is 
a familiar clinical observation that irritability of the bladder, indicated by 
frequent and painful urination, may be caused by conditions of the most 
diverse nature in other portions of the area supplied by the pudic nerve. 
Thus fissures and ulceration of the rectum, habitual constipation, the pres- 
ence of worms in the bowel, ulceration and inflammation of the uterus, the 
accumulation of smegma under the prepuce, phimosis, stricture, eta, may 
not only be accompanied by an irritable state of the bladder without 
actual lesion of this orgiem, but may even manifest themselves subjectively 
by sensations referred to the bladder rather than to the actual seat of the 
irritation. Hence it is necessary, in every case of obscure difficulty affect- 
ing the bladder — especially if the subject be a child — to examine also the 
various other organs to which the pudic nerve is distributed. Conversely 
an actual irritation of the bladder or prostate may produce abnormalities 
in the area named — rectal tenesmus, urethral spasm, nocturnal pollutions. 

ITie »phi7icter8 of the bladder are in the male two in number : one con- 
sists of a ring of unstriped muscular fibres contained in the vesical border 
of the prostate ; the omer is the striped muscular tube which surroimds 
the membranous portion of the urethra. Strieker and Dittel demonstrated 
the function of these two muscular rings in the following way : A dog was 
curarized, whereby all striped muscular fibres, including those surround- 
ing the membranous urethira, were paralyzed. The bladder remained full, 
no urine escaping. Even after a vertical section had been made through 
the prostate (excluding the posterior edge) no urine escaped. This con- 
stituted circumstantial evidence that the prostatic muscular ring performed 
the function of a sphincter. Positive demonstration was furnished by in- 
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troducing a frog's intestine filled with water from the bladder into the 
prostatic urethra, and connecting it with a glass tube ; electrization of 
the prostate caused a decided ascent of the water in the tube. Since in 
this experiment all striped fibres were incapable of contraction because 
curarized, it is evident mat the contraction observed must have been thai 
of the imstriped fibres in the prostate. 

Both of these sphincters, tiie internal or prostatic and the external or 
urethral, seem essential for perfect continence and control of the urine. 
At any rate serious impairment or lack of development of one or the other 
sphincter is accompanied by incontinence of urine. Thus, previous to 
puberty, enuresis appears often to be the result simply of a lack of develop- 
ment of the internal sphincter ; for this sphincter is a part of the pros- 
tate, and this gland, in common with the genital organs generally, remains 
undeveloped during the first years of life. The compressor urethrse, sur- 
roimding the membranous urethra, which is a striped muscle and under 
voluntary control, suffices for the closure of the bladder during the waking 
hours ; but in sleep this control is less perfectiy exercised, and because it 
is not reinforced by the internal sphincter, nocturnal incontinence often 
results. 

At puberty the prostate participates in the general development of the 
sexual organs and the internal sphincter performs its full functions ; at 
this time, if not before, nocturnal incontinence usually ceases. In com- 
paratively rare cases, enuresis persists after puberty, even until the indi- 
vidual attains the age of sixteen, eighteen, or twenty years ; in such cases 
there is an imperfect development of the sexual organs. 

The enuresis or " weakness of the bladder " of old men can often be 
traced to an impairment of the prostatic sphincter. In these cases there 
is, as Dittel has shown by microscopic examination, a fatty degeneration 
of the muscular fibres of the bladder and prostate, including the internal 
sphincter. Fatty degeneration of the sphincter only or chiefly is mani- 
fested by incontinence of urine ; when it aflfects the detrusor muscles also, 
the ability to expel the urine is impaired ; these are the cases in which 
sudden paralysis of the bladder occurs in consequence of overdistention, 
from holding the urine too long. 

Fatty degeneration may afifect the sphincter in cases of prostatic hyper- 
trophy, but is more frequent when the prostate is atrophied ; this atrophy 
occurs oftener than enlargement (according to Dittel twice as often) even 
in old men. It is an occasional result of gonorrhoea ; hence there is some- 
times seen as a sequel to gonorrhoea, even in young or middle-aged men, 
a ** weakness of the bladder," which may manifest itself by actual inconti- 
nence, but more frequentiy takes the form of dribbling after micturition ; 
sometimes there is merely a necessity for frequent and immediate urination. 

Impairment of ihe external sphincter, the internal remaining intact^ is 
also at times the cause of incontmence. This happens usually as a result 
of stricture. An inflammatory deposit involving tiie membranous portion 
of the urethra must of course impair its muscular contraction ; and as a 
dinical fact such impairment, manifested by enuresis, is frequentiy observed 
in cases of stricture involving the posterior urethra. 

Even a stricture in the pendulous portion may occasion the same result 
For when it becomes quite narrow there occurs a chronic distention of the 
urethra posterior to the stricture ; and this may extend so far back as to 
dilate the membranous portion of the canal, depriving it of its normal con- 
tractility. Dilatation of the stricture cures the enuresis by permitting the 
compressor urethrae once more to resume its functions. 
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In the female the entire iirethra, corresponding to the membranous 
portion of the male, is provided with circular muscular fibres, and performs 
the function of a sphincter. Cases have been observed by Winckel and 
others in which the neck of the bladder and the upper portion of the 
urethra had been entirely disorganized by vesico-vaginal fistula, and in 
which after the closure of the fistula by operation, the remaining external 
portion of the urethra had been found sufficient to constitute a perfect 
sphincter. 

The external, voluntary sphincter may in various conditions cease to 
obey the wilL Thus in cases of irritation at, or operation upon the anus 
or perineum, in states of mental tension, such as prolonged nervous ex- 
citement, hysteria, sexual exhaiistion, etc., there may occur a spasmodic 
contraction of this muscle which no effort of the will is able to overcome, 
the use of the catheter being necessary. In other cases the opposite con- 
dition occurs, the sphincter dilating without voluntary impulse or even in 
opposition to the will Thus terror, nervous shock of any kind, and even 
inordinate laughter may be accompanied by an involuntary dilatation of the 
sphincter and expulsion of mine. 

The position of the vesical orifice of the urethra with reference to the 
symphy^ is a matter of clinical importance. It is as a rule located in 
adults about one inch behind and three-fourths of an inch above the arcus 
inferior of the symphysis ; in children it is always higher, sometimes even 
above the bone. The position is influenced by the inclination of the 
pelvis ; for the urethra is fiirmly bound to the pelvis in front of and 
underneath the symphysis ; hence the inclination of the latter influences 
the position of the bladder neck. In youth the symphysis is more in- 
clined than in age, and the position of the vesical orifice is correspondingly 
higher. The distention of the rectum and of the ischio-rectal fossa is 
another factor which increases the height of the neck of the bladder, for 
since this cannot recede from the symphysis, such distention must raise 
the vesical orifice toward the upper border and compress it against the 
symphysis. Hence it sometimes happens that fleshy old men, in whom 
IJ^e ischio-rectal fossa is full of fat, must defecate before they can urinate, 
since while the rectum is distended the neck of the bladder is high and 
the prostatic urethra compressed. In cases of prostatic hypertrophy the 
vesical orifice moves upward and backward from its normal position. 

The trigonum — the triangular portion of the floor of the bladder whose 
angles are located at the vesical orifice of the urethra and of the two ure- 
ters respectively — ^is distinguished normally by an abundance of muscular 
tissue. The upper border of this triangle, stretching between the orifices 
of the ureters, sometimes becomes hypertrophied so as to constitute a 
ridge which opposes the entrance of the catheter. In a few recorded in- 
stances this hd^e has become so developed as to constitute a partition be- 
tween the body of the bladder and that portion below the ureters. In 
one case observed by Dittel this muscular layer completely shut off the 
lower section of the bladder from the body of the organ, so that at the au- 
topsy, after the catheter had reached and evacuated the former, the blad- 
der still remained full, and was emptied only by a special effort whereby 
the catheter was forced over the obstruction. 

Hernia of the bladder, extrusion of the whole or a part of the organ, 
may occur through the abdominal wall, the inguinal or crural canal, through 
the foramen ovale, into the perineum, scrotum, labia, vagina, or urethra. 
The most frequent forms are, in maJes, the scrotal ; in females, vaginal, 
femoral, and urethral cystocele. These are comparatively rare conditions ; 
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yet the possibility of their occurrence should be remembered, since a fail- 
ure to recognize them may be followed by disastrous results. In many 
of the recorded instances, the true nature of the hernia has not been di&- 
covered until after death from operation ; since the diagnosis is usuaUy 
easy, by obserrin^ the decrease in the size of the tumor after the intro- 
duction of the cameter, such mistakes usually result merely from lack of 
care, and not from inherent difficulties in diagnosis. 

Inguinal hernia of the bladder is usually a complication of ordinary 
intestinal or omental hernia, though in a few rare cases cystocele has been 
found to constitute the entire hernia. It may comprise almost the entire 
organ or only the fundus, which is connected with the base of the bladder 
by a narrow channel passing through the inguinal canal. In these latter 
cases, in which a portion of the bladder is thus cut off from the remainder 
and protrudes into the scrotum, calculi may form in the extruded por- 
tion. Vidier refers to a case in which a cystocele containing a stone was 
considered a bubo, and caustic was applied, resulting in the production of 
a urinary fistula. Adhesions of the bladder to the adjacent intestine or 
sac have been frequentiy observed. 

In the female, inguinal cystocele is less frequent than in males. It may 
constitute a swelling of the labium, and may possibly be mistaken IPor dis* 
tention or abscess of the vulvo-vaginal gland. 

Vaginal cystocele occurs especaally in women who have borne children 
and have suffered laceration of the perineum ; it may also result from dis- 
placements of the uterus ; indeed, a slight degree of displacement of the 
floor of the bladder is a not imcommon feature in uterine complaints. 

In cases of vesico-vaginal fistula there sometimes occurs an eversion of 
the bladder through the opening, forming a red, soft tumor which blocks 
up the vagina. Crosse saw a case in which the bladder after eversion into 
the vagina had actually escaped between the labia, forming a tumor exter- 
nal to the vulva, from which the urine dripped continuously ; the orifices 
of the ureters could be detected. 

Inversion of the bladder through the dilated urethra has been observed 
in females, especially during infancy; it may even be congenital In 
adults, it occurs as the result of chronic cystitis, with constant and violent 
efforts at micturition. In most of these cases the entire parenchyma of 
the vesical wall is displaced ; but in a few instances the mucous membrane 
has been detached from the muscular coat and has protruded alone. 
Noel records a case in which obstruction to the ureters had caused the 
urine to burrow between the mucous and muscular coats of the bladder ; 
the mucous membrane protruded through the urethra in the form of a 
transparent sac filled with dear liquid. 

Urethral cystocele has been mistaken for a polyp. 

Displacements of the bladder may exist for years without causing symp- 
toms referable to this viscus ; and may even then cause a dif&culty sug- 
gesting disturbance in other abdominal organs. A curious instance of 
this sort is recorded by Dr. Briddon.* In this case a boy nine years of 
age exhibited symptoms of fecal impaction and perityphlitis. A fluctuat- 
ing tumor occupied the right inguinal region, extending as high as the 
umbilicus. There were no symptoms indicating urinary difficult. After 
making an incision parallel with and one inch above Poupart's ligament, it 
was discovered that this tumor was the laterally situated and distended 
bladder. 

1 Medical Record, November 26» 1881. 
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Dr. T. G. Thomas has called attention to the occasional adhesion of the 
bladder to an ovarian tumor, resulting in a spreading out of the bladder, 
like an apron, over the anterior surface of the tumor as high or even higher 
than the umbiUcus. In seven cases recorded, the case had terminated far 
tally either from direct injury to the bladder — the surgeon failing to rec- 
ognize the compHcation— or from failure to remove the tumor on account 
of the adhesion. In a case in his own practice, Thomas succeeded in lib- 
erating the bladder from its attachments and removing the tumor, with 
&vorable results. 

IXverticida — ^loosely called " cysts" of the bladder — ^protrusions of the 
mucous membrane between the muscular fibres — are frequently found. 
In some cases these have no especial clinical importance ; but in most in- 
stances these protrusions are found in elderly men who have long suffered 
from prostatic hypertrophy or from stricture of the urethra. In such in- 
dividuals these diverticula constitute an important factor in explaining the 
origin and obstinacy of vesical catarrh. For since these sacs consist 
merely of mucous membrane devoid of muscular fibres^ they are never 
emptied by the contractions of the bladder ; indeed they are aggravated 
and increased in size by such muscular action. The urine, therefore, is 
not expelled from them, but stagnates indefinitely ; the urinary salts are 
precipitated and accumulate, sometimes aggregated as calculi A cystitis 
which originates from any cause is prolonged indefinitely in these sacs ; 
for no medicated injection can be made to enter them thoroughly, nor can 
the stagnant urine and products of inflammation be removed from them, 
without especial effort. 

These sacs frequently perplex the surgeon in still another way, namely, 
by preventing him from touching with the sound a stone which tiie symp- 
toms prove to exist In many cases the stone is formed and remains in 
the diverticulum ; in other cases a calculus formed elsewhere drops into the 
sac, where it may remain permanently or only transiently. Sometimes 
the stone is found now in the diverticulum and again in the bodv of the 
bladder, according to the movements of the patient. In such mstances 
the surgeon often becomes an unwilling party to a game of hide-and-seek 
in his search after a stone, sometimes reaching it with the soimd at the 
first attempt, but failing at subsequent sittings to detect it. Sir Benjamin 
Brodie relates an instance in whidi he discovered a stone in the bladder 
of a man, w lo however declined an operation. " He went on, in general 
suffering littie or nothing. Every now and then, however, he was sud- 
denly seized with the usual symptoms of stone in the bladder, and very 
severe ones too. He then sent to me. I kept him in the horizontal pos- 
ture, prescribed him an opiate clyster, and in the course of a few days, 
sometimes sooner, sometimes later, the attack subsided, he was again at 
his ease and enabled to return to his usual habits. I had been occasion- 
ally in attendance on him for three or four years, when he was seized with 
a severe cold, which ended in a pleurisy, of which he died. On examining 
the body I found the stone imbedded in a cyst near the fundus of the 
bladder. Th^ cyst was formed in this case not by the protrusion of the 
mucous membrane between the muscular fibres, but by a dilatation of 
both tunics of the bladder, the muscular as weU as the mucous. The stone 
was not so dosely embraced by the cyst as to prevent it occasionally sHpping 
out of it, and I suspect that this actually happened, and that it was when 
the stone lay in th6 cyst that the patient was free from the usual symptoms 
of calculus, and that his sufferings took place when the stone escaped from 
it into the general cavity of the bladder." 
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In occasional instances these sacs have been known to attain enormous 
size. In one case reported by Dr. Murchison to the London Pathological 
Society, there was a large abdominal tumor extending as far as the spine 
of the iUum, the exact nature of which was determined only by puncture 
and examination of the fluid withdrawn. Fifty-four ounces of urine 
escaped in half an hour through the puncture and through a catheter 
simultaneously introduced into the bladder. 

Coulson quotes froni Warren the following case : " A man aged eighty- 
five, who had suffered from dysuria for several years, met with an accident 
which caused his symptoms to increase. His abdomen gradually became 
enlarged as though he were sufTering from ascites, and only a small quan- 
tity of urine coiUd be obtained by the catheter. On examination after 
death the tumor, which reached as high as the stomach, was found to have 
been caused by an enormous diverticulum from the bladder, the walls of 
which were much hypertrophied. On the left side, a little above the neck, 
was a round opening leading into the larger tumor, which was formed of 
the peritoneal and mucous coats and held a gallon of urine. From the 
history of the case it was evident that the prostatic enlargement had led to 
hypertrophy of the muscular coat At the time of the injury this tunic 
had given way, and as time went on the mucous and peritoneal coverings 
had become distended and formed the enormous cysi" 

These diverticula are usually the results of a chronic impediment to the 
evacuation of urine — chiefly prostatic hypertrophy and urethral stricture ; 
they are therefore commonly observed in elderly adults. They sometimes 
occur in children also, being frequently produced by tight phimosis or 
narrowing of the meatus, and they have been seen in cases in which there 
was no discoverable impediment to the evacuation of urine, and therefore 
no appreciable cause for their existence. 

Enchsen mentions a case in which a smooth, fluctuating tumor was 
foimd extending from the stomach into the pelvis, in a man thirty-five 
years old. The tumor could be felt through the rectum, though there 
was no difficulty in defecation or urination. It was punctured and seven 
pints of clear urine withdrawn. The patient died of syncope. At the 
autopsy there was found dilatation of the bladder, ureters, and renal pelves, 
and two cysts, one on each side, which communicated with the bladder by 
openings large enough to admit the finger. These were diverticula £rom 
the bladder, opening into its cavity about an inch and a half above the 
orifices of the ureters. The most singular feature of the case was the en- 
tire absence of mechanical impediment in the urinary channel ; both the 
prostate and urethra were normal. 

Holmes observed a case in which a large congenital cyst consisting of 
mucous membrane and peritoneum communicated with the bladder. This 
was apparently a congenital malformation. Many of the cases of so-called 
double bladder appear to have been instances in which congenital cysts or 
diverticula as large as the bladder itself existed. Thus He^elder detected 
by the sound a calculus in the bladder of a boy six years of age. After 
performing lithotomy, the surgeon failed to find the stone. At the au- 
topsy it was found that the bladder consisted of two cavities, an anterior 
and a posterior, connected by an orifice large enough to permit the pas- 
sage of a sound ; the stone was discovered in the posterior portion, which 
consisted of mucous membrane and peritoneum. 

The prostatic urethra or prostatic " sinus " is sometimes, especially in 
cases of great hypertrophy of the prostate, so capacious as to accommo- 
date a la^ge quantity of fluid. In a few recorded instances the surgeon 
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has been deceived into supposing that the catheter had entered the blad- 
der, when in reality it rested in the dilated prostatic sinus, from which a 
considerable quantity of urine had escaped. 

The so-called ''middle lobe " of the prostate is merely a portion of the 
gland uniting the two lateral lobes which constitute the bulk of the organ. 
This middle lobe may be much enlarged without any decided increase in 
size of the remainder of the prostate. It is situated posterior to the vesi- 
cal orifice of the urethra, and when enlarged it projects from behind for- 
ward over this orifice. 

l%e absorbent power of the vesical mucous membrane has been the sub- 
ject of much discussion and experimentation. Various authors have been 
unable to demonstrate such power of absorption and have utterly denied 
its existence ; among these is Sir Henry Thompson. More extended and 
accurate observations have, however, demonstrated that the normal mucous 
membrane of the bladder absorbs, though far more slowly than mucous 
membranes generally. The reason for tins difference appears to lie in the 
absence of secreting ^and therefore absorbing) glands. For the epithelium 
of the bladder consists of several layers of cells, the uppermost of the 
squamous variety ; this is practically impervious to fluids. It is only the 
f oUides, which are lined with a single layer of cells, that offer a favorable 
opportunity for absorption ; and in the bladder these follicles are few and 
are located almost exclusively in and around the trigonum. 

In cases of disease or injury to the mucous membrane, whereby the 
normal epithelium is removed, absorption may occur with extreme rapidity, 
a fact to be remembered in the use of injections into the bladder in cases 
of cystitis, hemorrhage, eta ; for when the lining epitheUum is removed, 
either by instruments or by morbid conditions such as catarrh and ulcera- 
tion, the contents of the bladder are brought into close proximity to the 
vessels of the submucous tissue, whereby absorption is f a^tated. 

The mucous membrane of the urethra presents a marked contrast in 
this respect to that of the bladder, since it readily and quickly absorb& 
This fact — which possesses physiological rather than clinical interest — is 
readily explained by the anatomy of the part ; for the urethra is lined by 
only a few, in some parts by a single layer of cylindrical cells, and is 
richly provided with secreting and absorbing folliclea 

The tolerance of the bladder to mechani^ and chemical irritants is re- 
markable, and is scarcely appreciated. Strong solutions of nitrate of silver 
and even the undiluted solution of the perchloride of iron have been in- 
jected into the bladder without provoking a pronounced reaction or caus- 
ing much pain. This can be safely done only through a perineal opening ; 
for the urethra is extremely sensitive, and a few drops of such solutions 
Implied to it cause intense pain and diarp inflammatorv reaction. Hence 
such irritant solutions should not be injected through the urethra^ since it 
is practically im po ssible to prevent contact with the mucous membrane of 
tiiis channel When, however, the bladder has been rendered accessible 
by a perineal incision, either for exploration, lithotomy, or for the reUef 
of cystitis, strong solutions may be employed, if necessary. 

The Ubethba. 

The mucous membrane of the urethra is furnished with numerous 

microscopic racemose glands, called littr^'s glands. There are, moreover, 

in the mucous membrane tubular pockets, the so-called lacunse of Mor- 

gagni, which may have the depth of an inch or even an inch and a half. 

2 
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These are located chiefly upon the roof of the urethra, though also found in 
its sides and floor. In the interior portion of the pendulous urethra these 
pockets attain their greatest depth, and are usually located so that their 
open extremities are toward the meatus ; in the posterior portion of the 
pendulous urethra and in the membranous part, on the other hand, the ^pen 
ends of these pockets are turned inward, that is, toward the bladder. This 
is not an occasional or exceptional arrangement, as might be inferred from 
the standard text-books on anatomy and on genito-urinary diseases, most 
of which assert that the lacunse all open toward the meatus ; a few mention 
the fact that in a few instances such follicles have been seen opening in- 
ward toward the bladder. In reality the lacunsB of Morgagni exhibit in 
eyery urethra, male and female, this diversity of arrangement — those of 
the anterior' portion opening outward and those of the posterior portion 
opening inward — a ^t which I present^ and illustrated to the Boyal 
Society of Physicians in Vienna in 188L 

Whether or not this peculiar arrangement of the lacunse in the pos- 
terior portion of liie urethra has special clinical importance, remains to be 
proyen. During the discussion in the Vienna Society it was suggested by 
Professor Dittel that the obstinacy of gonorrhoea in some cases might be 
due to the participation of these lacunfiB in the posterior portion of the 
urethra ; that the inflammation may persist in these follicles, inaccessible 
to injections or other medication, after the general urethritis has subsided. 
It would also seem that these lacunsB afford a favorable opportunity for 
the accumulation of urinary salts ; possibly folliculitis, whidi sometimes 
occurs independently of gonorrhoea as well as during the course of that in- 
flammation, is favored by the anatomical arrangement of these lacunae. In 
the female I have repeatedly found, post mortem, these follicles distended 
with epithelial debris and inspissated pus, even to the size of a hazel-nut 

In the female the follicles are unusually deep and numerous at and 
around the external orifice of the urethra. In 1854 Singer, then assistant 
in the Clinic for Syphilis in Vienna, demonstrated the dependence of ob- 
stinate gonorrhoea upon the participation of these lacunae ; in several cases 
of gonorrhoea, both vaginal and urethral, the discharge persisted in spite 
of all medication until applications were made directly to these individual 
follicles. As their orifices are located external to and just below the mea- 
tus, they can be easUy slit up if necessary. In the male, too, a similar 
measure may be necessary. Phillips (quoted by Bumstead and Taylor) 
states that he cured four obstinate cases of gleet ''by introducing a direo* 
tor along the upper surface of the urethra tuitil its extremity entered the 
lacima magna, and then slitting up the wall of the follicle with a narrow 
bistoury." 

The mucous membrane of the urethra in the male is, in the flaccid con- 
dition of the penis, thrown into numerous transverse and longitudinal 
folds. These ^vor the arrest and retention of solid ingrediente of the 
urine which may be precipitated in the bladder ; they constitute, moreover, 
one of the obstacles to ilie introduction of instruments. If the urethra 
were more generally examined at autopsies, and especially if the examina* 
tion were made in situ, the occurrence of such folds as a pathological fac- 
tor would probably be demonstrated more frequently. Possibly some so- 
called strictures of large calibre, congenital and acquired, are reeilj due to 
imusually large folds of urethral mucous membrane. 

Saccular dilatation of the urethra is occasionally witnessed, not only as 
a result of stricture, but also without apparent causes. In the few cases 
which have been observed in females, it was assumed that the dilatation 
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had been furthered by compression of the urethra by the child's head dur- 
ing confinement Such dilatation sometimes causes imeasiness and pain 
during micturition, dribbhng of urine, and may even induce a slight gleety 
discharge from the irritation of the mucous membrane caused by Ihe re- 
tained urine. In females, and often in males, a slight protrusion can be 
detected in the course of the urethra ; yet the dilatation may be discover- 
able only by the use of the inrethrometer or endoscope. 

CongenUal abnormalities of the urethral mucous membrane are not in- 
frequent) and possess considerable clinical importance. Among these are 
occlusion of the canal by simple adhesion of its walls, hy})ertrophy of the 
epithelium, saccular dilatation, and congenital stricture. These may occa- 
sion retention of urine in the new-bom, and various anomalous symptoms, 
such as enuresis and dribbling, in subsequent years ; an unsuspected dila- 
tation and hypertrophy of the bladder, nephritis, and even ursemia (seldom 
recognized as such), may occur in a child aa the result of an undiscovered 
congenital impediment to the evacuation of urine. 

Occlusion of the urinary channel through the simple adhesion of oppos- 
ing mucous surfaces occurs in varying degree and at different loc^ties of 
the urethra. The adhesion of the prepuce to the gkns is a frequent oc- 
currence in the new-bom, and is known to cause numerous morbid symp- 
toma The examination of the parts, and if necessary the separation of 
the prepuce from the glans, should be made at the birth of every male 
infant 

Adhesion not infrequently occurs between the lips of the meatus, and 
may exist anywhere in the course of the urethra. Englisch, who has in- 
Testdgated particularly this subject, found foriy-six cases of simple adhe- 
sion between the walk of the urethra in new-bom infaots. 

In other instances the occlusion of the canal consists not in simple ad- 
hesion of the mucous surfaces, but in an obHteration of the urethi^ to a 
greater or less extent by cicatricial tissue. The same observer collected 
39 cases of this sort in infants ; 14 were foimd in the fossa navicularis or 
at the meatus, 6 in the membranous and 2 in the prostatic portion ; in 1 
case the entire urethra was obhterated, and in 6 others the canal was oc- 
cluded at several places. 

Englisch has also called attention to the congenital occlusion of the ori' 
fice of the sinus pocularus, in the prostatic urethra, aa the cause of reten« 
tion of urine in the new-bom. Such occlusion is followed by the disten- 
tion of the sinus through the accumulation of secretion from the glands 
lining its walls. He found this abnormaUty in over seven per cent of 
numerous dissections of infants ; sometimes tiie sinus was distended to 
only a slight degree, constituting an unimportant encroachment upon the 
prostatic urethra ; in other cases it was so distended as to rival the bladder 
in size, constituting a fluctuating tumor extending from the posterior 
margin of the prostate and filling up the space between the bladder and 
rectum even as high as the recto-vesical fold of the peritoneum. In most 
of these cases the bladder, ureters, and kidneys exhibited the inevitable 
effects of urethral impediment to the evacuation of urine ; hypertrophy 
and dilatation of the bladder, hydronephrosis, and even atrophy of the kid- 
ney was found in infants as the result of this distention of the utriculus. 
The possibility of this abnormaUty should be remembered in those cases 
of retention of urine in the new-bom in which no occlusion of the urinary 
channel is visible ; the impediment is readily overcome by a catheter, and 
the utriculus can be emptied by pressure between a sound in the urethra 
and a finger in the rectum. 
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Congenital organic strictures of the urethra are most frequent at the 
meatus and in the fossa navicularis, though they are also observed at the 
bulbo-membranous junction. It is noteworthy that in many of these oases 
phimosis also exists. This condition of the prepuce should therefore be 
regarded as an indication for the exploration of the urethra in those cases 
in which obscure urinary difficulty persists after the removal of the phi- 
mosia In cases of congenital as well as of acquired stricture, there may 
occur dilatation of the urethra and even urinary fistula posterior to the 
stricture ; in other instances there may be nothing to arouse suspicion of 
congenital stricture except incontinence or dribbling of urine. I have 
seen a boy ten years of age, who had always exhibited incontinence of 
urine in an imusual degree, the urine frequently escaping involuntarily 
during the day as well as by night After the measures usually employed 
had been fairly tried, and had failed to improve this condition, the ure&ra 
was explored and a stricture, apparently organic, which tightly grasped a 
Charri^re No. 7, was found at tiie junction of the bulbous and membranous 
portions. The stricture was slowly dilated, after which procedure perfect 
continence of urine followed. 

The conditions just described constitute constrictions of the urethra 
of such small calibre as to be readily appreciated by the ordinary instru- 
ments used for exploration ; the fact that such decided strictures have 
been so often recognized as congenital makes it probable that congenital 
strictures of larger calibre than the meatus, and therefore not discoverable 
by the usual modes of exploration, which cannot be distinctly recognized, 
exist and are overlooked. To Dr. Otis, of New York, belongs the credit 
of having first devised and practised accurate methods for discovering such 
strictures of large calibre. The experience of Otis and of the numerous 
surgeons who have been induced to employ these methods has demon- 
strated the existence of such strictures in a certain percentage of case& 
The clinical importance of these strictures has doubtless been overesti- 
mated by enthusiasts ; yet there can be no question that they are at times 
responsible directly and indirectly for various abnormalities of sensation 
and function in the genito-urinary tract — gleet, nocturnal pollutions, etc 

The urethral mucous membrane may exhibit marked hypertrophy, the 
thickening constituting in fact a stricture. In these cases tibere is usually 
some increase in thickness in the submucous connective tissue, but the 
epitheliimi itself presents the thickening in much greater degree. I have 
myself examined post-mortem two cases in which the epithelium was about 
one-twentieth of an inch in thickness^ the section resembling the skin from 
the palm of the hand. In one of these cases the subject was a man thirty- 
nine years of age, who had experienced an attack of gonorrhoea^ and who 
had an ordinary cicatricial stricture imder the hypertrophied mucous mem- 
brane ; the other subject was a man twenty-one years of age, who, so far as 
known, had never had gonorrhoea, and whose urethra was otherwise nor- 
mal In both cases the hypertrophy existed about half an inch in front 
of the bulb ; in each there was some increase of the submucous ooimec- 
tive tissue below the epithelial thickening. 

Hypertrophy of the verumontanum is occasionally observed, possibly as 
a result of masturbation ; in one case I have seen it enlarged to at least 
three times its usual volume. In this subject there was a decided disten- 
tion of the right seminal vesicle in consequence of the impervious condition 
of the ejaculatory duct, which was compressed by and in the hypertrophied 
tissue. In a few rare oases the veru montanum has attained an enormous 
size. Civiale mentions two such instances ; in one recorded by De Blegny 
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it was as large as a small walnut ; the ejaculatorj duots were distended, 
and contained several hard concretions as large as pea& In the oiJier case 
the veru montanum was still larger. Both subjects were old men. 

The muscles of the urethra possess much importance for the diagnosis 
and treatment of urinary and genital disorders. To the disordered action 
of these muscles, stimulated by irritation either in the urinary channel, in 
adjacent pelvic organs, or even in distant parts of the body, are attribu- 
table many of the so-called functional disorders of the genito-urinary 
organs, such as enuresis, irritable bladder, dribbling and retention of 
urme, abnormality in the ejaculation of semen ; indeed there can be no 
doubt that organic stricture of the urethra itself can be so closely simu- 
lated by spasmodic contractions of the urethral muscles as to deceive the 
surgeon. 

The following muscles are so situated as to compress by their contrac- 
tions various portions of the urethra : 

L A ring of unstriped muscular fibres situated in the posterior portion 
of the prostate and surrounding the vesical orifice of the urethra (the in- 
ternal sphincter). 

2. Unstriped fibres in the pubo-prostatic ligaments, drawing the blad- 
der and prostate toward the symphysis. 

3. Unstriped fibres in the ischio-prostatic ligament, compressing the 
prostatic urethra from above. This muscle and the pubo-prostatic fibres 
probably assist in the ejaculation of semen. 

4 Striped muscular fibres — the transversus perinei profundus muscle 
— ^lying immediately behind the anterior layer of the tnangular ligament 
and enclosing the membranous urethra and Ck>wper*s gland. 

5. Striped circular fibres (continuous with the last named) surrounding 
the membranous urethra. 

All these muscles (excluding the internal sphincter) are collectively 
termed by Hyrti the compressor urethrsB ; they constitute the external 
sphincter of tiie bladder. 

6. The bulbo-cavemosus, which arises from the central tendon of the 
perineum, encloses the bulb of the urethra, passes forward on either side 
of the penis, surrounds the corpora cavernosa, and terminates in a mem- 
branous expansion on their upper surface. This muscle is a powerful 
compressor of the urethra, whose action is witnessed in the jetting expul- 
sion of the last drops of urine ; it assists in the erection of the penis by 
compressing the dorsal vein and the erectile bodies. 

7. The corpus spongiosum is richly provided with unstriped circular 
fibres throughout its whole length ; indeed Stilling describes the spongy 
body as a '* muscle through which tibe urethra runs." 

Irregular contraction of one or more of the urethral muscles is a not 
infrequent occurrence in individuals who have suffered from disease of the 
urethra or even of the rectum. In cases of catarrh of the bladder neck 
foUoviring gonorrhoea, and of exhaustion from sexual excesses, masturba- 
tion, stricture, etc., there is often some irregularity in urination; tiie 
patient feels a frequent desire to empty the bladder, but accomplishes the 
act with difficulty ; he may be compelled to wait for some minutes before 
be can void the urine, notwithstanding the fact that he experiences an 
urgent desire and makes every effort by contraction of the abdominal 
muscles so to do. In other instances the stream is small and occasionally 
interrupted ; there may be a dribbling of urine unmediately or some 
minutes aftei* the conclusion of the volimtary act. 

Irritation in the rectum may occasion similar irregularity of the ure- 



Digitized by 



(joogle 



22 DISEASES OF THE URINABY OBGAKa 

thral muscles ; operations upon the anus or rectum are frequently followed 
by complete retention of urine owing to the reflex spasm of the urethral 
muscles. 

Simple nervous excitement or exhaustion may arouse such spasmodic 
contraction of the urethral compressors as to render urination temporarily 
impossible. In such cases the introduction of the catheter rereais a de- 
cided obstacle to its passage — ^a spasmodic stricture. 

The possibility of spasmodic stricture is practically denied by Sir Heniy 
Thompson. Of it he says : '^ It is an exceedingly userul excuse for the fail- 
ure of instruments. It is a refuge for incompetence. Spasm may prevent 
the urine from going outward ; I do not know that it ever prevents the 
instrument from going in." Notwithstanding Sir Henry's scepticism there 
can be no doubt that spasmodic contraction of the urethral muscles may 
attain such a degree as to oppose and even temporarily prevent the en- 
trance of a catheter. Surgeons who certainly understand the introduction 
of tibe catheter, and who need no '' refuge for incompetence/' have placed 
upon record instances of spasmodic stricture. Thus Dittel has seen it as 
the result of simple acidity of the urine and in cases of diabetes mellitus, 
irritation of the anus by worms, fissures, eta ; and he narrates several 
cases in which no other cause than mental excitement could be assigned. 
A Vienna physician was called to see a lawyer who was preparing for a 
journey and suddenly suffered retention of urine. The physician at- 
tempted to introduce a catheter, but met an insurmountable obstacle in 
the membranous portion. The patient was taken to Dittel, who passed a 
No. 26 F. without trouble. Two years later the same phenomenon oc- 
curred in the same person. This time Dittel, in attempting to introduce a 
catheter, met an obstruction in the membranous portion, which yielded 
only after the catheter had been firmly pressed against it for fifteen 
minutes. 

I was once consulted by a medical student, who upon the eve of an ex- 
amination for which he had been industriously preparing, suddenly found 
himself unable to evacuate his bladder. By per^stent straining he was 
successful in expelling only a very small amount of urine, which dribbled 
away in a small and jerky stream. He stated that for several days pre- 
cedmg the occurrence he had experienced difficulty in urination, being 
often compelled to wait some minutes before the urine would flow ; and 
he sometimes felt sure that he had not completely evacuated the bladder. 
He had never had gonorrhoea nor any other affection of the urinary organs 
previous to that time. After several unsuccessful attempts to introduce 
different catheters, I succeeded in overcoming the resistance, which v«ras 
located in the membranous portion, by contmuous pressure for several 
minutes with a small conicfd metallic instrument Curious to know 
whether or not this was an instance of spasmodic stricture, or merely of 
my '* incompetence," I secured the patient's permission to try again, several 
days after he had succesi^ully passed the examination. At this time I 
found no difficulty in introducing different catheters into the bladder. 

That a spasmodic contraction of the urethral muscles should exist is 
certainly not remarkable. An analogous spasm of the sphincter ani is a fro* 
quent phenomenon in cases of ulceration of the rectum or fissure of the anus ; 
indee<( in these conditions a spasmodic contraction of the sphincter of the 
bladder, causing complete retention of urine, is not infrequent The sphincter 
of the vagina exhibits a similar spasmodic condition in cases of vaginismus. 

It has been asserted that spasmodic contraction of the urethral muscles 
may exist for years, causing all the symptoms of organic stricture, and so 
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closely Bimtilatmg this affection as to deceive the surgeon into systematic 
treatment by dilatation or urethrotomy. Tuffaell cites a case where a 
diagnosis of organic stricture of the membranous urethra was made ; but 
after a tape-worm which the patient harbored had been expelled, the strict- 
ure and its symptoms Tanished Dr. Otis is especially sanguine in main* 
taining the possible permanence of spasmodic stricture, while nearly all 
surgeons consider it as always transient and temporary. He narrates 
seyeral cases in his own experience which certainly corroborate his asser- 
tions, provided there has been no error of observation. In these cases 
the spasmodic contraction of the compressor urethrsB has been, according 
to Otis, the result of irritation caused by a stricture of greater or less 
calibre in the anterior urethra ; his usual experience has been that the 
catheter meets a decided obstruction in the membranous urethra, some- 
times yielding to pressure, but often permitting only the smallest instru- 
ment to pass. After dividing the stricture in tibe anterior urethra, how- 
ever, the largest sounds are passed into the bladder without obstruction at 
the membranous urethra. 

At a meeting^ of the New York Pathological Society, March 8, 1882, 
Dr. Otis presented the urinary organs of a man who had for twenty years 
subsequent to a gonorrhoea suffered constantly from frequent, difficult and 
painful urination. He had been under the care of many noted surgeons 
in Europe and America, including Sir Henry Thompson, Civiale, and Van 
Buren. Neither stricture nor vesical calculus had ever been detected, nor 
was there any enlargement of the prostate. Various diagnoses had been 
made. Otis discovered a stricture of large calibre near the meatus and 
divided it. The operation was followed by almost complete relief from the 
distressing symptoms, which had been nearly constant for many years, but 
the patient died on the ninth day from uraemia. The autopsy revealed 
hypertrophy of the bladder and dilatation of the ureters and pelves, but 
no mechanical impediment to the evacuation of urina *' Dr. Otis thought 
that in the absence of any other cause, absence of obstruction of any kind 
to account for the condition of the urinary organs, we must be per- 
mitted to suggest the possibility of all the difficulty having been produced 
by spasm reflected from irritation at a distant part The case was strictly 
in line with cases which he had presented to me profession before, cases 
where cystitis, frequent urination, spasm at the neck of the bladder had 
continued for a long time, and apparently the only difficulty to which these 
symptoms could be attributed was contraction of the meatus urinarius, not 
greater than in the present case ; and the proof that the supposition was 
correct was found in the disappearance of the trouble immediately after 
division of the contracted orifice." * 

Such cases certainly prove that spasmodic contraction of the vesical 
musdes, even sufficient to produce hypertrophy of the bladder and conse- 
quent disease of the kidneys, can be exhibited for years without apparent 
and direct cause. While vesical spasm can certainly be produced by a 
urethral stricture, the other possible sources of irritation — ^in the urine, 
rectum, constitutional taint, etc — should not be forgotten; and at the 
autopsy a careful examination of the urethra find bladder neck should be 
made in situ, since valvular folds of mucous membrane can be obliterated 
during the removal of the organ from the body. 

> Medical Record, April 8, 1882. 



Digitized by 



Google 



24 DISEASES OF THE UBINABY OEGAITS. 



General Stmptomatoloot. 

Each of the morbid changes to \?hich the urinary organs are sobject is 
accompanied with certain definite symptoms generally recognized as char- 
acteristic of the affection. These mil be mentioned in d^ussing these 
conditions indiyidually. It is to be remembered that the patient's most 
prominent subjective symptoms often direct attention to some other than 
the diseased organ, and hence mislead the physician into an erroneous 
diagnosis. 

The symptom which creates the greatest impression upon the patient, 
and to which he always assigns a prominent position in relating his case, is 
pain. Now there are two points to which pain is referred in nearly all a£feo- 
tions of the urinary as weU as of the genital organs : these are the neck ol 
the bladder and the end of the penis. Pain at one or both of these points 
is a symptom of the most diverse disorders ; it is felt not only in affections 
of the bladder, prostate, and urethra, but also in most inflammatory condi- 
tions of the ureter and of the renal pelvis ; inflammation of the kidney 
itself especially that which arises by extension from the pelvis, may be 
accompanied by pain at the neck of ihe bladder, though the region of the 
kidney is entirely free from pain and from tenderness on pressure. In 
females, affections of the uterus and of the periuterine tissues are fre- 
quently accompanied with pain and irritability at the neck of the bladder ; 
indeed, a certain amount of dysuria is a regular accompaniment of men- 
struation in many women. Imtation of the anus and rectum, if severe, 
stricture, phimosis, contracted meatus, adhesion of the prepuce to the 
glans, and even an accumulation of smegma under the prepuce, may be 
responsible for unea^ sensations at the vesical neck. 

Unusual concentration and acidify of the urine may produce not only 
a smarting sensation in the fossa navicularis, but also a heavy burning pain 
behind the symphysis and frequent painful urination. The surgeon is 
sometimes consulted by young men who are firmly convinced that they 
have contracted gonorrhoea, because they feel a smarting pain in ihd 
urethra and at the vesical neck during the frequent acts of micturition, 
following a night of debauch including impure intercourse. The symp- 
toms are caused by the extreme acidity of the urine. 

Dull pain felt at the neck of the bladder with or without frequent 
desire to urinate occurs in cases in which no local origin for the diffi- 
culty can be foimd either in the urinary or in the adjacent pelvic organs. 
In some of these cases the symptoms are evidently due to malarial, 
syphilitic, rheumatic, or gouty taint, since they are relieved by general 
treatment addressed to the removal of this constitutional taint In still 
other cases similar symptoms appear as one of the numerous manifestar 
tions of neurasthenia, either general or sexual; just as attacks of severe 
neuralgia of the stomach occur £rom the same cause. A lady patient of 
mine, in apparently robust health, suffered for several months from oc- 
casional attacks of severe pain in the stomach, for which I could find no 
other explanation than general exhaustion from mental exertion and 
anxiety. These painful sensations of the stomach suddenly ceased, but 
were followed at intervals (independent of the menstrual function) by 
severe pains at the neck of the bladder, accompanied by painful and 
frequent urination. Similar attacks are sometimes witnessed in cases of 
hysteria, for which no reason other than the general condition can be as- 
signed. 
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Pain referred to the region of the kidney is rarely caosed by disease in 
the parenchyma of the organ itself, but is often produced by i^ections of 
the perinephritio tissues, tiie pelvis, and the ureter. For the kidney itself 
appears to be devoid of sensory nerves, v^hich are, however, distributed to 
its capsule and the surrounding tissue and to the pelvis. The chronio 
forms of renal inflammation rarely cause pain in the kidney itself, though 
frequently inducing abnormal sensations at the neck of the bladder. 
Acute congestion of the kidney, distending its capsule; malignant 
growths ; the excretion of highly concentrated and acid urine ; perine- 
phritic inflammation, pyelitis, disorders of the genital organs, sexual or 
general exhaustion, are responsible for the pain in nearly all cases in which 
this is referred to the kidney. In any of these conditions the pain may be 
felt along the course of the ureter, in the groin, on the inner surface of the 
thighs, and across the abdomen, even more acutely than in the lumbar 
region. On the other hand, cases are recorded in which these various 
conditions (excepting perhaps perinephritic inflammation) have occurred 
without causiQg enough pain to constitute a prominent symptom of the 
affection. 

Diseases of the pelvis and ureter are usually accompanied by pain, 
though this is often referred to the bladder, genitds, sacrum, or hypochon* 
drium, and not perceived in the loin or groin. This is especially often the 
oase during the passage of renal stones. 

In some instances pain is felt in the course of the ureter, though no 
renal calculi can be discovered even at the autox>sy. In some of these the 
post-mortem examination has shown inflammation and even ulceration of 
the ureter. Thus Todd observed a case in which the patient had severe 
attacks of sharp pain, felt in the right loin and accompanied by obstinate 
Tomiting. These attacks lasted for days or weeks at a time, after which 
he remained free from them for a variable period, the longest having been 
four years. The urine contained pus, but neither blood nor crystalline 
forms were discovered to confirm the diagnosis of renal calculus. At the 
autopsy it was foimd that the right ureter was thickened throughout the 
greater part of its length and its mucous membrane ulcerated at several 
points ; no calculus was discovered. 

There are cases, probably more numerous than we are accustomed to 
think, in which persiistent and severe pain is experienced in the region of 
Hie kidney, independent of any morbid condition of this organ or its ap- 
pendages. If there chance to be slight, perhaps transient^ albuminuria (as 
80 often happens without renal disease), the physician may be deluded 
into a diagnosis of renal calculi or even *' Bright* s disease." In such cases 
the pain may be due to some constitutional affection independent of the 
kidney ; a history of malaria or syphilis, of gout or rheumatism can be 
eHcited, or a state of nervous or sexual exhaustion be recognized. Allbut 
mentions several cases in which occasional attacks of abdominal pain simu- 
lating renal colic seemed to be dependent upon valvular cardiac disease 
with hypertrophy, or aortic aneurism. The dependence of pain in the 
back upon sexual excesses, usually ascribed by the alarmed patient to a 
kidney afikction, is quite generally recognized by the profession ; but the 
agency of the various constitutional taonts enumerated in producing pain 
in the region of the kidneys is, as it seems to me, scarcely appreciated. 
Inasmuch as a verdict of Bright's disease is so terrifying to the patient, 
and if mistaken so disastrous to the physician, the possibility of these 
causes for pain over the kidneys, even when accompanied by albuminuria, 
should be remembered and investigated before a diagnosis is made. 
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Da Costa relates the following case as showing that the Er^ptoms of 
renal difficulty can be closely simulated by malarial infection : 

** A soldier, twenty-four years of age, of iaix complexion, and evidently 
of strong constitution, was seized rather suddenly with pain over the left 
kidney. The loin was sensitive to the touch, and^peared somewhat red 
and swollen. The skin was hot ; the pulse 100. The urine was not found 
to be abnormal, though containing a reddish coloring matter. The pain 
continjaed for several days, becoming more severe, notwithstanding that, 
by Dr. West's direction, imder whose charge the man was and with whom 
I saw him, six ounces of blood were drawn from near the affected part 
On the fourth day of the disorder the patient was assailed with excruciat- 
ing pain along the course of the inreter, attended with the voiding, at short 
intervals, of a high-colored urine. The attack lasted £rom six o'clock in 
the evening until five o'clock the next morning, leaving the patient much 
exhausted, the only relief throughout its duration being obtained from 
the inhalation of cldoroform. At six o'clock in the evening another seizure 
of equal violence set in, and after the lapse of twenty-four hours again 
anoilier. Seeing the recurrence of the paroxysms at about the same time 
of each day, and learning from the patient ^t a few months before he 
had had a remittent fever, which had left behind an irregular intermittent, 
we resolved upon the administration of large doses of sulphate of quinia 
in the interval between the paroxysms. The seizure did not take place 
that night ; but the remedy being a day or two afterward suspended, the 
fourth night was again a night of anguish. The an^>eriodic was resimied 
and contmued in lessened doses for three weeks. iSie patient remained, 
for about six weeks after the last attack, under Dr. West's observation, 
gradually recovering his health and spirits. When he was lost sight of 
tiiere was still a dull pain in the left lumbar region, vdth inability to stand 
erect, but no return of the excruciating intermittent neuralgic pains." 

A German mechanic, thirty-two years of age and of robust appearance, 
consulted me, saying that he was a sufferer from Bright's disease. For 
several months he had complained of a constant dull pain in the loins, 
occasionally aggravated by sharp lancinating pains, which extended into 
the groins, especially on tibe right side. His urine had been found by a 
physician to contain albumen. 

Diligent inquiry into his history failed to reveal any features of renal 
disease, except that about two years previously he had had fever, head- 
ache, and some swelling of the feet, these symptoms lasting about a week. 
During this time he had not been confined to his bed, but had had pains 
in different parts of the body, especially in the loins. A careful examina- 
tion of the patient failed to discover any symptom of renal disease ; there 
was no dropsy, no cardiac hypertrophy nor increased arterial tension, no 
polyuria, etc. The urine contained a trace of albumen ; in all other re- 
spects the secretion was normal 

Induration of the inguinal glands inspired questions regarding venereal 
disease, which resulted in the information that the febrile attack, already 
described as having occurred two years previously, had been preceded by 
a venereal sore and followed by a skin eruption. Assuming that the pain 
in the loins was probably an evidence of syphilis, and that the febrile at- 
tack three years previously had indicated the outbreak of the disease, I 
administered the usual antisyphilitic remedies, and in the course of a 
month had the satisfaction of curing the ''Bright's disease," so far^ as the 
pain in the loins was concerned. Litermittent albuminuria persisted for 
some months. 
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A young farmer came to me in the spring of 1888 for the purpose of 
ascertaining whether or not he had Bright" s disease. He had been work- 
ing Tcry hfffd for a year, had lost considerable flesh, his appetite was im- 
paired, and his rest much disturbed by pain in the back of the head and 
in the loins. A physician had treated him for some time without marked 
benefit^ had finally discovered albumen in the urine, and had expressed an 
opinion that tiie patient was a victim of Bright* s disease. Of several other 
physicians who were subsequently consulted, some had confirmed while 
others rejected this diagnosis, according as they had or had not found 
albuminuria. 

Upon presenting himself to me, the chief subjective symptom was the 
pain in the loins, usually of a dull aching character, but sometimes aggra- 
vated into a sharp pain, radiating from tiie back into the groin and testi- 
cle. The other symptoms indicated general neurasthenia. The patient 
had never had venereal disease, had lived in a malarial region, but had 
only once suffered from intermittent fever. The urine, examined on three 
different occasions, showed absolutely no abnormality except a somewhat 
high specific graviiy. He was advised to take certain hygienic and medi- 
ciiuEd measures addressed to the general health. Ten months later I saw 
him again in apparently perfect health. 

Disorders of various of the genito-urinary organs may be manifested 
for a long time only by symptoms exhibited by other and distant organs, 
symptoms whose dependence upon the genito-urinary affection is obscure. 
That phimosis can be the cause of paresis of the lower extremities, and 
even of curvatures of the spine, has been asserted by Sayre and Otis ; that 
sexual exhaustion is responsible for numerous and most diverse nervous 
symptoms has been especially illustrated and emphasized by Beard. 
Among these are dyspepsia, constipation, palpitation of the heart, dyspnoea, 
impairments of vision, numbness of the extremities and clamminess of the 
handa 

In the urinary apparatus proper, diseases of the kidneys are especially 
prone to cause affections of distant organs, whose origin maybe long over- 
looked. Indeed we are so wedded to the notion that disease of the kidney 
is necessarily accompanied with albuminuria, and so negligent in the ex- 
amination of the urine, that the absence of albumen, even if but one exam- 
ination be made, is often regarded as conclusive evidence in excluding renal 
disease ; and it but too often happens that unless there be special reasons 
for suspecting kidney disease, no examination of the urine is made. 

Symptoms of the most diverse nature and affecting nearly fdl of the 
bodily functions, are known to result from chronic renal disease. The 
possibility of renal origin should be remembered in cases of disordered 
action of the heart, caidiac dilatation aud hypertrophy, increased arterial 
tension, asthma and chronic bronchitis, dyspepsia and chronic gastritis, 
chronic or frequently recurring diarrhoea, persistent headache, sleepless- 
ness, cerebral excitement, coryza, the impairment of vision, recurring in- 
flammations of serous membranes ; for any of these may exist for a con- 
siderable time without other symptoms directing especiiJ attention to the 
urinary organ& Now among the numerous causes of renal disease are 
abnormalities, congenital or acquired, of the lower portion of the urinary 
tract. The dependence of pyelo-nephritis, hydronephrosis, and uraemia 
upon such anomalies as phimosis, contracted meatus, congenital stricture, 
etc., is demonstrated ; in fact, so intimate are the anatomical and physio- 
logical relations among the different organs of the genito-urinary tract, so 
far-reaching and diverse the disordera originating in these organs, that no 
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examination is complete or satisfactory, whatever the supposed aihnent of 
the patient, which does not include an inquiry into the performance of the 
genital and urinary f imctions. The degree to which this inquiry shall be 
instituted must of course depend lai^ely upon circumstances. It is unde- 
sirable to attempt a complete examination without special reasons for it, 
and it is practically inconyenient or even impossible to make a critical ex- 
amination of the entire urinary tract and of the urine in eyery case in a 
large practice. At present, however, errors of omission to investigate are 
certainly more frequent among general practitioners than mistakes of com- 
mission by overinvestigation. Every physician who makes a practice of 
examining the urine and the condition of the genito-urinary organs, even 
in cases which present no symptoms indicating disorders of these organs^ 
must have seen instances in which the neglect so to do might have or act- 
ually has misled into an erroneous diagnosis. 
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CHAPTER n. 
METHODS OF EXAMINATION. 

When disease of the gemto-urinary organs is suspected, a more or less 
critical examination into their condition is necessary. The means employed 
in making such examination mil of course vary according to the nature 
and location of the supposed abnormality ; a suspected disease of the pros- 
tate requires other methods of exploration than a supposed disorder of tiie 
kidney. Yet since an affection inyolving one portion of the urinary tract 
frequently leads sooner or later to disorders in other organs, a critical ex- 
amination of the entire urinary and eyen genital tract is often required. 

Such examination may require several or all of the following methods 
of eliciting information : 

1. Questions addressed to the patient 

2. Palpation, perhaps inspection of the abdomen, the groins, the peri- 
neum and extern^ organs. 

3. The introduction of the finger into the rectum (into the vagina in 
the female). 

4. The introduction of the bulbous soimd for exploring the urethra ; 
or the cylindrical sound or catheter into the bladder. 

5. Examination of the urine. 

The information acquired by these methods is usually ample for the 
determination of the nature of a ^ven case. There are, however, additional 
means of exploration which are less frequently required, but which must 
be employed in certain cases where the ordinary means are insufficient 
Among these are : 

6. Conjoined manipulation, the sound in the bladder and the finger in 
the rectum or over the symphysia 

7. Inspection of the urethra through the endoscope. 

8. Determination of the urethral calibre by the urethrometef. 

9. The digital examination of the bladder. This is accomplished in 
the female by simple dilatation of the urethra ; in the nude by urethrotomy 
in the membranous portion. 

10. The introduction of two fingers or even the hand into the rectum. 

11. The introduction of a catheter or sound into the ureter (practicable 
as yet in the female only). 

QuESnOKS TO THE PATIENT. 

These should be addressed not only to the condition of the urinary and 
genital function, but also to the general condition of the patient ; for cer- 
tain affections of distant organs often direct especial attention to possible 
abnormal conditions of the genito-urinary organs. The questions directed 
to the state of the urinary function may well embrace tiie four inquiries 
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which Sir Henry Thompson adTises as a uniform system in examining pa- 
tients suspected of urinary difficulties. These refer to four symptoms and 
signs commonly observed in such cases — ^frequency of urini^on ; pain in 
micturition ; abnormality in the character of the urine ; the addition of 
blood to the urine. 

Frequency of urination is a symptom, more or less pronounced, in most 
affections of the urinary tract, excepting only certain diseases of the kidney. 
It may be due either to an excessive secretion of urine in consequence of 
which the bladder is filled and must hence be evacuated at unusually short 
intervals, or the frequency of urination may depend upon excessive sensi- 
biliiy at the neck of the bladder or in the prostatic urethra, with or vrith- 
out anatomical lesion in these parts. 

Frequency of urination from increased secretion of urine is as a rule 
painless ; from irritability of the bladder it is usually accompanied by a 
painful sensation during the act There are, however, exceptions to both 
of these rules ; frequent micturition dependent upon hysteria, for example, 
is often accompanied with decided pain, and the same symptom may be 
observed in cases of polyuria with pyelitis ; frequent urination from pros- 
tatic hypertrophy or urethral stricture, on the other hand, may be quite 
painless. 

Frequency of urination, with or vnthout painful sensations, may be 
induced by affections of adjacent organs, especially the rectum and the 
uterus, wmle the urinary tract itself remains perfectly normal 

It should be ascertained whether an observed frequency of micturition 
is as pronounced at night as by day. If it persist at night, causing the 
patient to rise several times to void the urine, the fact constitutes pre- 
sumptive evidence against the presence of calculus in the bladder, and di- 
rects attention especially to the condition of the prostate and urethra ; for 
prostatic hypertrophy, chronic prostatitis, and urethral stricture are often 
productive of this symptom. It is also noteworthy that the polyuria at- 
tending cirrhosis of the kidneys is often more pronounced at night than 
by day ; the patient actually secretes more urine during the hours of re- 
pose than in tibe waking condition, and is compelled to empty the bladder 
at shorter intervals by night than by day. 

Another important subject for inquiry is whether or not the desire to 
urinate occurs suddenly as well as frequently. A patient often states spon- 
taneously, as a prominent feature of his disorder, that he experiences sud- 
denly an urgent desire to empty the bladder, so imperious as to brook no 
delay. This is especially characteristic of prostatic affections as distin- 
guished from those of the kidney ; it is also witnessed in functional dis- 
orders — from masturbation or venereal excess — of the genital organs, as 
well as in cases of irritability of the bladder from affections of the female 
genitals or of the rectum. 

Pcdn upon micturition is a symptom of various affections of the urinary 
as well as of other organs. It should be ascertained, if pain be experi- 
enced, in what part of the urinary tract as well as at what period of the cust 
of micturition it is felt ; also whether it exist between the acta 

A smarting, burning sensation may be felt at the neck of the bladder 
and along the entire course of the urethra, from stricture, chronic pros- 
tatitis, or in consequence of extreme acidity or concentration of the urine. 
The same sensation, usually less pronounced, is a symptom in diabetes 
and hysteria. Attention has been already called to the fact that severe 
pain may be experienced over the kidney, along the course of the ure- 
ter, in the groin, and around the neck of the bladder, in cases where no 
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local lesion can be detected in any of these organs, in the genital organs 
or in the rectum. In such cases the possibility of a constitutional taint 
from malaria, syphilis, rheumatism, and gout should be inquired into. 

In many affections of the kidney, pelvis, and ureter, pain is felt almost 
exclusiTely in the bladder and urethra, even though no local lesion exist 
in these parts. In these cases the pain is not especially aggravated dur- 
ing urination. 

Pain which is felt only at the end of micturition is usually caused 
either by chronic prostatitis, cystitis, vesical calculus, or tumor ; it may 
also be produced by stricture in the posterior urethra. The pain of 
chronic prostatitis is felt chiefly behind the symphysis and in the peri- 
neum, often extending along the urethra ; the pain caused by a stone is 
felt chiefly at the neck of the bladder and at ihe end of the penis. In 
females a burning pam behind the symphysis is often due to displacements 
and disease of the uteru& 

Pain felt aroimd the neck of the bladder before and during micturition 
is a common symptom of acute and subacute cystitis. 

Pain felt at some spot in the urethra during micturition is often occa- 
sioned by a stricture, the urethra behind the obstruction being dilated by 
the urine ; even a slight contraction of the channel may produce it In 
cases of bladder tumors, the pain (if any be felt) is usually aggravated 
during and after micturition, but often exists also in the intervals between 
the acts. 

Pain felt especially in the perineum is caused by irritation of the pros- 
tate or of the bladder neck by inflammation, calculus, tumor, etc. 

The condiHon of the urine may be made the subject of inquiry ; whether 
or not habitual turbidity, high color, peculiar odor, or other characteristic 
have been noticed, and whether there has been at any time a pronoimoed 
sediment 

The admixture of blood with the urine constitutes an important feature 
of the case. The patient's statements in regard to this point are often in- 
correct ; for a small miantity of blood is not recognized by the naked eye, 
and on the other hand he may mistake for blood an intense color observed 
in highly concentrated urine, or the bright red hue which is communicated 
to alkaline urine by certain vegetable articles used for food and medicine, 
notably rhubarb. If he have noticed what he regards as blood in the 
urine, it should be ascertained whether the blood preceded, accompanied, 
or followed the stream. - The appearance of a few drops of blood at the 
end of urination is in the majority of cases due to prostatitis ; it may occur 
in the course of a gonorrhoea from simple congestion of the mucous mem- 
brane of the pendulous urethra, without involving the prostate ; it may 
also be produced by a polyp or urethral stricture. In cases of vesical 
calculus or neoplasm the blood sometimes appears toward the end of uri- 
nation only, but is usually mixed vrith the s^eam. Blood which had been 
intimately mixed vrith urine for some time before voiding — as happens 
when it escapes from the kidney or the pelvis — frequently gives to the 
urine a dark brown or black color, which is not recognized by the patient 
as due to the presence of blood. 

The manner of urination often furnishes information of value ; it may 
be desirable to have the patient urinate in the physician's presence. It 
may be noticed that he hemdles the parts carefully, perhaps that he keeps 
the perineum enveloped in extra clothing — ^features especially character- 
istic of prostatic disease. The promptness vrith which the bladder obeys 
the impulse to evacuate the urine, the character of the stream, a possible 
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jerky irregularity of urination, and more or less dribbling at the end, 
should be noticed. Many patients, especially, though not exclusiyely, 
those affected with genital disorders, find unusual difficulty in urinating in 
the presence of a second person ; hence we are sometimes compelled to 
rely upon their statements as to the manner of urination. 

An irregular, jerky stream, appearing somewhat tardily in response to 
the Yolunt^ impulse to urinate, is often seen in nervous young men, es- 
pecially those who have been addicted to masturbation. . In tiiese cases 
there is frequently some dribbling at the end of urination or even some 
minutes after the act is apparently completed ; the stream is usually smalL 
These phenomena appear to be due to spasmodic contraction of the ure- 
thral muscles, they are also caused by stricture of the urethra. 

A full stream which falls abruptly from the meatus is often seen in 
cases of prostatic hypertrophy, and may be an important point in diagno- 
sis in those cases in which the hypertrophy affects only the so-called mid- 
dle lobe and is not perceptible through the rectum ; the same phenomenon 
may be caused by a stricture of large caHbre in the posterior urethra. 
Some authors assert that the existence and location of a stricture can be 
somewhat definitely recognized by characteristics of the stream. Thus 
Dittel says that if the stream be thin and dropping there is usually a nar- 
row stricture in the posterior portion of the urethra ; if thin, witn short 
bow and considerable speed, the stricture is narrow, forward, and rather 
long ; if the stream be broken, the opening is not central 

Disease of the genitial organs also may induce the most diverse symp- 
toms — disturbances of the cerebral functions, special senses, stoma<m, 
heart, peripheral nerves, as well as of the sexual and urinary functions. 
While it would be in many cases indelicate and impertinent to inquire 
minutely into the state of the sexual organs, yet a general question con- 
cerning them is rarely out of place ; and it often happens that the patient 
is anxiously waitmg and hoping that the physician vnll break the ice upon 
this subject If some obscure affection of the urethra^ bladder, or nervous 
system seem to exists the patient should be discreetly questioned as to his 
sexual habits and functions : the extent of his venereal indulgence, past 
and present, his virility, etc. Many patients are evidently much reHeved 
when an opportunity for discussing the subject is thrust upon them by the 
physician's question ; for, while some men, alarmed by frequent pollutions 
or other genital abnormality, spontaneously direct the physician's atten- 
tion to such symptoms, many others, even though believmg or suspecting 
that their present symptoms are produced by sexual sins, are restrained 
by pride and shame from mentioning the embarrassing subject ; and unless 
encouraged and directly questioned, they omit entirely or merely hint at 
those symptoms, however important in their ovm minds, which tiiey 
beheve to be associated with sexual abuse& Other patients are really 
ignorant that the annoying headache, affection of the eye, palpitation of 
the heart, or indigestion of which they may complain, are intimately asso- 
ciated with sexual excesses, etc., and tiberefore make no reference to these 
habit€. 

The manner of ejaculation is occasionally a proper subject for inquiry ; 
it is precipitate and often feeble in consequence of venereal excesses ; ''it is 
sometimes painful in cases of chronic prostatitis or urethral stricture (of 
which it may be one of the earhest 'Symptoms) ; and it is sometimes lack- 
ing. An examination of the semen vrith the microscope is often absolutely 
necessary. 
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Examination of the External Organs. 

The eye and the hand furnish important information^ positive or nega- 
tive, as to the nature of a difficulty in the urinary or genital organs. The 
meatus urinarius, the glans, and the prepuce shoidd be carefully examined ; 
a contracted or poutmg meatus, an elongated prepuce, a tight phimosis, 
the accumulation of smegma behind the corona glandis, may constitute 
the key to a serious difficulty, and are especially to be looked for in cases 
of neui*oses of the urinary or genital organs, such as irritability of the 
bladder, pain around the prostate, etc. The influence of such factors in 
prolonging these complaints is especially great in those who have suffered 
or are sufifering from gonorrhoea. In cases of acute gonorrhoea, the divi- 
sion of a narrow meatus is effectual in shortening the duration of the dis- 
charge OS well as in diminishing the sufferings of the patient Sometimes 
a thin fold of mucous membrane conceals a pocket just behind the lower 
commissure, the division of which, like the division of a narrow meatus, 
may reUeve obscure symptoms referred to bladder and urethra. 

The condition of the scrotum and inguinal canal should be observed, 
the possible presence of varicocele, hydrocele, hardness and thickening of 
the epididymis and of the spermatic cord be noted. The spasmodic activ- 
ity of the cremasters, as shown in the constant movements of the testicles, 
is especially frequent in the subjects of functional or neurotic difficulties 
of the genital and urinary organs. By some German surgeons this con- 
stant movement or " hodentanz '' is regarded as characteristic of habitual 
masturbation. The constant presence of moisture at the meatus the 
** weeping penis," coldness of the penis, clamminess of the scrotum, are 
occasion^ symptoms in cases of similar origin. A slight gleety discharge 
may proceed from stricture (most frequent), from chronic prostatitis, or 
simple prostatic hypertrophy ; or it may be seminal fluid (true spermator- 
rhoea being more frequent than is generally supposed). 

Excessive masturbation frequently, though by no means invariably, pro- 
duces certain changes in the genital organs recognizable by the eye. The 
penis appears elongated ; the glans is disproportionately large ; the mucous 
membrane covering it and the post-coronal furrow is thickened, resembling 
the cutaneous surface ; the veins of the organ become enlarged and tortu- 
ous ; sometimes the organ appears unnaturally cold, and the lips of the 
meatus are constantly wet The scrotum is elongated, the testicles often 
tender and sometimes remarkably small and soft The veins of the sper- 
matic cord are frequently varicose. 

In the female elongation of the clitoris and of the labia minora, hyper- 
trophy and wrinkling of the prepuce, are found as the result of masturba-t 
tiou ; the mucous membrane of the vagina is extremely hard and resisting, 
and the calibre of the canal frequency diminished in girls who practice 
this habit ; an increased redness and secretion at the vaginal oriflce may 
also be found. 

If an inspection of the female genitals be made, the lurethral oriflce 
should be carefully observed. Smtdl, but very painful vascular polyps are 
sometimes detected ; the follicles at the lower border of the meatus some- 
times furnish a chronic semi-purulent discharge, which is presuined to 
proceed from some other source ; sharply-deflned ulcers just within the 
urethral oriflce are often f oimd in cases of tuberculosis of the urinary or 
genital organs. 

The glands in the groins should be examined ; their enlargement may 
3 
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furnish a due to some obscure disorder. The possible dependence of mi- 
nary symptoms upon hsemorrhoids, fissui^es or ulceration of the anus and 
rectum, ascarides, etc., should be remembered and investigated. In the 
female a vaginal examination may reveal such a condition of the uterus 
and of the perimetritic tissue as suffices to explain symptoms i-eferred to 
the urinary organ& 



Examination per Beotum. 

The introduction of the finger into the rectum often affords informa- 
tion which can be acquired in no other way. By means of it the mem- 
branous portion of the urethra, the prostate and neck of the bladder and 
the seminal vesicles are rendered accessible to the finger. 

For this examination the patient is placed upon the back ; the trousers 
should be slipped down to the knees, a small cushion placed under the 
sacrum, the knees drawn up and the thighs separated. In special cases it 
may be desirable to have the patient he upon his side, the knees drawn 
up toward the abdomen and tibe buttocks projecting over the edge of the 
table or bed. Otis adopts a different position. He says : " This examination 
will be most conveniently and efficiently made, not in the ordinazy way by 
placing the patient on his back and inserting the finger between his thighs^ 
but seated in a chair you direct him to stand squarely with his back pre- 
senting ; have him drop his pantaloons and drawers, and with his kne» 
straight bend forward at a right angle." Aside from the indelicacy of tiiis 
position it is open to the same objection as the position upon Uie side, 
namely, that it does not permit the simultaneous examination with the 
sound which is so often necessary. The patient's muscular contractions 
necessary to maintain this position are also a disadvantage. 

After the patient has assumed the position described — ^upon his bade 
with the hips elevated upon a cushion (an important item) — the forefinger 
of the appropriate hand, well oiled, is gentiy introduced. This procedure 
is decidedly unpleasant to the patient and is apt to be resisted by spas- 
modic contraction of the anal sphincters ; gentleness of manipulation occa- 
sions the least resistance and offers the surest means of overcoming it If 
the exploring finger causes extreme pain or violent spasm of the sphincter, 
the anus should be inspected to determine the possible presence of le- 
sions. 

Just within the sphincter the finger distinguishes on the anterior wall 
of the rectum a cord about an inch long, the membranous urethra ; some- 
times the posterior surface of the bulb also can be detected. In cases of 
stricture at this portion of the urethra, a thickening often of irregular 
shape but sometimes in the form of a ring can be recognized. 

At the inner extremity of the membranous urethra there is felt the 
apex of the prostate gland, rapidily widening as the finger follows it up 
the rectum. The groove in the middle line, corresponding to the urethra, 
is usually felt distinctiy ; and even in cases of prostatic hypertrophy the 
point of the catheter can be felt through this groove. The upper border 
of the prostate, when this is of normal size, can be readily reached by the 
point of the finger of ordinary length ; sometimes, indeed, the last phalanx 
can be flexed around the prostate. The soimd introduced into the bladder 
is met by the finger above and behind the prostate. In those cases in 
which there occurs enlargement of the middle lobe only (which always lies 
posterior to and projecting above the vesicle orifice of the urethra) its ex- 
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istence can be often surmised by the feeling that something unusual is in- 
terposed between the finger in the rectum and the sound in the bladder. 
In a few cases it has been found possible to detect with considerable cer- 
tainty a globular projection from this part of the prostate. 

llie normal prostate is of firm consistence, smooth and symmetrical. 
At either superior angle the finger can feel and foUow the seminal vesicle 
which stret<uies upws^ along the posterior surface of the bladder. 

Abnormalities of the prostate are indicated by deviations in its size, 
smoothness, symmetry, and sensibility 

A decrease in the size of the organ, atrophy, is not infrequent in ad- 
vanced age and occurs in earlier life as the result of gonorrhoea and con- 
sequent prostatic inflammation. Enlargement of the gland may be the 
result of inflammation or of simple hypertrophy ; in either case there is 
usually a S3rmmetrical increase in size, the surface remaining smooth. The 
acute inflammatory enlargement is indicated by extreme heat and tender- 
ness and by the projection of the prostate downward over the membranous 
urethra and backwaord encroaching upon the rectum. In cases of simple 
hypertrophy the upper border of the gland is often beyond the reach of 
the finger ; in other instances this border can be detected on either side 
but is prolonged in the median line into an indefinable projection, often 
indicating an enlargement of the middle lobe. Firm pressure upon the 
abdominfld wall above the symphysis may, by forcing the neck of the 
bladder somewhat lower in the pelvis, make the prostate more accessible 
to the finger in the rectum. 

A lack of symmetry in the prostate may depend upon enlargement of 
one lobe or atrophy of the other ; the latter condition is found after gonor- 
rhoea and prostatitis. Enlargement of one lobe occurs in cases of tuber- 
culosis, as well as in simple hyx>ertrophy. 

The consistence of the gland varies in different conditions. In cases of 
simple hypertrophy the prostatic tissue is unusually firm ; enlargement 
from chronic inflammation is softer ; in acute inflammation it has a soft, 
doughy feeling. In cases of abscess fluctuation can often be detected ; in 
some instances prostatic concretions, lying in the distended prostatic fol- 
licles dose to the rectum, have been recognized. 

The smoothness of the surface is also to be noted. The presence of 
small hard nodules raised above the general surface is especially frequent 
in cases of tuberculosis of the gland ; ihey are also found in that rare con- 
dition, malignant disease of the prostate. 

The sensitiveness of the prostate is much increased in all inflammatory 
conditions, including the tuberculous ; pressure from the rectum, like the 
passage of the sound through the prostatic urethra, occasions extreme pain 
in cases of chronic prostatitis, of habitual masturbation, and of sexual 
excess. 

The examination of the gland per rectum is often followed by the ap- 
pearance at the meatus of a milky or glairy fluid, which should be at once 
inspected through the microscope. It may be urethral or prostatic secre- 
tion, gleet^ or semen, and should never be dismissed as simple "prostat- 
orrhoea." If there be no history of gonorrhoea, and no prostatic hyper- 
trophy, this fluid usually indicates habitual masturbation or excessive 
venery. 

The exploration of the seminal vesicles is limited to an examination as to 
their size, consistence, and sensitivenesa In cases of chronic prostatitis 
these glands are often quite sensitive and distended in consequence of the 
occlusion of the ejaculatory ducts by the swelling of the prostate ; a simi- 
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lar condition is sometimes detected as the result of stricture. This dis- 
tention of the seminal vesicles may be extreme and may occasion the 
patient much discomfort, both local and general. It is observed in con- 
tinent individuals, especially those who have suddenly discontinued a 
habitual sexual indulgence {e. g,, widowers) ; in such persons the unusual 
rarity of ejaculation may occasion distention of the vesicles, often with 
unpleasant sensations, irritability of the bladder, and nocturnal pollutions. 
In some instances the iBJaculatory duct is obstructed by concretions 
formed in iiie seminal vesicle ; there results a distention of this vesicle and 
perhaps of the adjacent prostate. Gentle pressure with the finger may serve 
to dislodge the seminal concretions and reopen the duct In one case re* 
ported, a man fifty-five years old, the right lobe of the prostate was much 
enlarged, projecting botii into the rectum and the bladder ; the tumor was 
quite tender upon pressure. Frequent and painful urination, the pain 
being felt especially toward the close of the act ; the appearance of a few 
drops of blood at the end of micturition ; dull pain in the perineum, often 
extending along the urethra to the meatus ; all these symptoms taken in 
connection with the condition of the prostate, led to a diagnosis of tuber- 
culosis of the gland. At a subsequent examination, pressure upon ihe en- 
larged prostate between the finger in the rectum and a sound in the 
bladder, caused a gush of whitish matter from the meatus in which small 
clumps of curdy appearance were seen ; the fluid contained spermatozoa. 
The tumor of the prostate and all the unpleasant symptoms immediately 
disappeared. 
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CHAPTER ni. 
THE SOUND AND CATHETER. 

The introduction of instroments into the urethra may be undertaken 
for the purpose of exploring the urethra only, or the bladder also ; in the 
former case, the instrument should not be made to enter the bladder nor 
always the prostatic urethra. The habit of passing a soimd quite into the 
bladder, even though the urethra only is tiie subject of exploration, is 
not only useless, but may be productive of hann. 

The exploration of the urethra aims to detect chiefly two possible ab- 
normalities — a consiriction of its calibre, and hypercesthesia, local or general 
The canal anterior to the trmngular ligament (membranous portion) should 
be explored with an acorn or bulbous sound (Kg. 1) ; since for obvious rea- 
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sons the withdrawal of such a bulb constitutes a far more delicate means 
for detecting and localizing a stricture (especially when slight) than the 
introduction of an ordinary conical or cylurdricid sound. The latter in- 
strument often enables the surgeon to afiOrm that a patient has a stricture ; 
it rarely, if ever, justifies him in asserting the entire absence of strictures. If 
a No. 9 English sound meets a decided obstacle at some point in the pen- 
dulous urethra of an adult, there can be no doubt (excluding the presence 
of foreign bodies, false passages, eta), that the uretnra is strictured at that 
point ; but the passage, without pronounced resistance, of a 9, 12, 15, or 
even 18 English sound does not prove the absence of a urethral constaic- 
tion which may be sufficient to maintAJn a gleet or other morbid condition 
of the urinary or genital functions, for the normal urethral calibre in the 
adult is rarely less and usually more than 17 English (30 French) ; hence 
even a considerable constriction may oppose no resiidance to a No. 12 or 
15 sound. Moreover, a stricture may be so distensible and elastic (re- 
silient) as to admit, without marked opposition, a conical sound whose 
diameter exceeds its own ; yet upon the withdrawal of the sound it con- 
tracts again. While such strictures are found with especial frequency in 
old men, they are by no means limited to such patients ; and they may 
escape detection entirely by the ordinary sound, and if detected cannot be 
definitely located. By the bulb, on the other hand, they are easily recog- 
nized and located* 
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The following unique case illustrates, with unusual force, the useless- 
ness of the ordimuy sounds in detecting any except comparatively small 

or rigid strictures : T. L , commercnal traveller, thirty-five years old, 

applied for relief from a gleet which had existed about eighteen months, 
following his third attack of gonorrhoea. He had been under treatment 
almost constantly by injections and sounds. To my proposition to explore 
the lu-ethra for stricture, he replied that this would be unnecessary ; that 
he had once had a stricture which had been dilated to No. 24 ; and that 
he was now passing every week a No. 24 sound. Supposing this to be a 
No. 24 French (13 English), I produced the instrument, remarking that 
its passage did not prove the absence of stricture. To my astonishment 
he rephed that his No. 24 was "about five times as big as thai" Having 
no 24 English at hand I produced a No. 22 and found that it passed into 
the bladder without any serious resistance. I then introduced a 36 French 
bulb, the withdrawal of which was opposed quite decidedly at two points 
two and one-half and three and one-quarter inches from the meatus, a re- 
sistance quite perceptible to the patient With the urethrometer I found 
that the calibre of the lu-ethra at these points was only thirty-three and 
thirty-one. Having ascertained by the endoscope that the mucous mem- 
brane behind and between the strictures, though congested, was free from 
large granulations, I advised dilating urethrotomy for the cure of the 
gleet As the patient demurred to this I made daily applications with the 
endoscope for a week, without perceptibly diminishing tiie discharge. He 
then left town on business, but returned six weeks later and expressed his 
consent to the operation. It was performed without ansesthetic, an in- 
cision two inches long being made so as to include the tissues in front and 
behind as well as between the two strictures ; the tissues were divided to 
42 French, no division of the meatus being required. A No. 24 (English) 
was passed daily imtil the sixth day, when ihe patient again left the city, 
the discharge being then a mixture of serum and blood. Two months 
later he called to say that since the tenth day after the operation there had 
been absolutely no discharge — for the first time in nearly two years. 

While I have repeatedly cured a gleet by the division of strictures ad- 
mitting (and hence undetected by) sounds as large as 14, 16, and in one 
case 17 of the English scale, a stncture admitting a No. 22 f^ghsh is, in 
my experience, whoUy unique : it suggests a topic for reflection to those 
who are in the habit of asserting the absence of stricture if the urethra 
will admit a 15, 14, or even 12 English sound. 

There are two reasons why so many strictures are overlooked ; indeed, 
only the pronounced ones (those of small calibre^ are recognized by the 
ordinary method. First the cylindrical sounds fail to detect a slight or a 
resilient stricture ; second, the meatus, when of fair size, is tacitly re- 
garded as the measure of the urethral calibre ; for although this relation 
of the meatus to the urethral calibre is not formulated as a distinct prop- 
osition, yet it is held in practice by nearly all surgeons who use only the 
ordinary sounds. For they rarely deem it necessary to enlarge a fair4ized 
meatus in '' sounding for stricture," though just why the meatus is re- 
garded as an index te the dimensions of the urethra, does not appear ; in- 
deed, we would expect that the meatus, like the mouth of every other 
pipe designed by nature or art to throw a stream, would be smaller than 
the channel behind it ; and this is found to be true by actual measure- 
menta 

Many excellent sui^feons decline to regard as a stricture anything 
which which will admit a No. 12 English sound ; and in this they follow 
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no less an authority than Sir Henry Thompson,* who says : " K No. 10 or 
11 of our scale goes easily — above all, if it is withdrawn without being 
held and slides out with perfect facility, take my word for it he has no 
stricture." He inveighs against the idea that the average urethral calibre 
should be greater than No. 11 or 12 of the English scale, and regards cy- 
lindrical bougies as adequate instruments for the detection of stricture. 
It will be remembered that this distinguished surgeon has always been 
averse to the introduction of large instruments into the urethra ; it was 
only after long and bitter opposition that he admitted (very reluctantly) 
that the average urethra is sufficiently capacious to receive the lai*ge evac- 
uating catheter (26 to 30 French), by the use of which Bigelow accom- 
plish^ lithotrity at one sitting. These gentlemen do not deny the ex- 
istence of urethral contractions larger than the meatus or than a No. 11 
sound ; but merely assert that such contractions are of no practical conse- 

Suence, because devoid of morbid influence. The test must consist in 
3e removal of such strictures in cases of gleet, urethral spasm, neu- 
ralgia, etc., where no other apparent cause can be found ; and this test, 
made by numerous competent surgeons, has shown that slight strictures 
which admit a No. 11, 12, 15, or even larger sounds, are sometimes suffi- 
cient to maintain a ^leet or vesical neumlgia, which ceases upon the re- 
moval of the urethral constriction. If surgeons who deny or ignore this 
could be persuaded to make this test in proper cases, their opinions would 
be entitled to greater consideration. 

The detection of a slight stricture is one item ; the interpretation of its 
morbid influence is another. The fact that many an obstinate and intract- 
able gleet has been promptly cured by the division of shght strictures has 
led certain enthusiastic surgeons into a habit of ascribing nearly all ob- 
scure and obstinate genito-urinary complaints to such strictures ; as a con- 
sequence there has been a somewhat promiscuous and often injudicious 
performance of urethrotomy. The numerous failures to relieve by this 
method morbid conditions produced by other causes, has brought unmer- 
ited discredit and distrust upon the whole subject. Even a gleet which is 
usually (though not always, as Otis insists) dependent upon stricture, may 
persist after me removal of aU urethral contractions, however slight, and 
yield only to local ap^^cationa 

The use of the bulbous sound in detecting strictures is restricted by 
the fact that the meatus is usually smaller than the general urethral chan- 
nel ; hence many slight constrictions (larger than the meatus) are not 
recognized. This restriction could of course be removed by division of the 
meatus ; but this measure, so harsh and often unjustifiable, is never neces- 
sary — ^thanks to Dr. Otis' ingenuity in devising the urethrometer. This 
instrument is practically a dilatable bulbous soimd which can be intro- 
duced closed through even a narrow meatus, and then expanded to any 
desired diameter in the more capacious urethra. 

For detecting contractions of the cavernous urethra, therefore, bulbous 
sounds (or the urethrometer) should always be employed. The largest 
which can easily pass the meatus is first introduced ; if this meet a de- 
cided impediment, smaller bulbs are substituted until the obstacle is 
passed ; on withdrawing the instrument the abrupt shoulder is first ar- 
rested by, and then, upon slight traction, jumps over the stricture, com- 
municating thereby a distinct sensation to patient as well as surgeon. The 
grasp of a spasmodic contraction of the urethral muscles (which is more 

1 Diseases of the Urinary Organs, 1882, p. 18. 
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frequentlj aroused by a bulbous than by a cylindrical sound) is continuous 
for several minutes, and gives an entirely different sensation. 

Hypereesthesia of the urethra, whether general or localized in spots, is 
also readily detected by the bulbous sound ; but since this instrument 
may cause some pain even in a normal lu^thra, the discovery of sensitive 
spots should be confirmed by the introduction of a cylindrical sound ; the 
bulb should, moreover, never be introduced into the prostatic urethra, 
because this portion of the channel is normally very sensitive, and is prac* 
tically always free from strictures. Even the membranous urethra should 
not be invaded by a large bulb ; for iu passing the triangular ligament the 
instrument often causes pain and bleedmg ; and it may be tightly grasped 
and firmly held behind me ligament 

The selection of the instrument for exploring the bladder is naturally 
dependent upon the supposed condition of the parts to be explored, and 
upon the object to be attained. Thus in old men with prostatic hyper- 
trophy the neck of the bladder is elevated and the prostatic urethra long ; 
hence a catheter, to reach the bladder, must be longer than usual, and 
possess an extremely long curve. In children, too, the neck of the blad- 
der is higher than in adults, and the beak of the instrument must be 
made correspondingly long. For the exploration of the bladder, where 
no hypertrophy of the prostate exists, an instrument with an abrupt curve 
and short beak, capable of being ix>tated in the bladder, is required. 

Metallic instruments designed for introduction into the bladder should, 
generally speaking, be made to conform to the natural curvature of the 
less movable portion of the urethra, the sub-pubic curve. This curve of 
the urethra, traced along its upper wall, begins just in front of the pubic 
bones at the insertion of the suspensory ligament of the penis, rather more 
than an inch anterior to the bulb ; thence it descends (when the body is 
erect) attaining its lowest point at the anterior layer of the triangular liga- 
ment; it then ascends through the membranous and prostatic portion. 
The posterior end lies somewhat higher than the anterior. This curve 
constitutes the arc of a circle three and a quarter inches in diameter 
(Thompson) ; the chord of the arc runs almost perpendicular to the axis of 
the symphysis, but is inclined slightly upward from before backward. 

The urethra is attached at tl^ee points in this curve — the suspensory 
ligament, the triangular ligament, and the pubo*prostatic ligament ; these 
permit, nevertheless, a certain amount of vaiiation in the cuiTature of the 
urethra, so that even a straight instrument can be introduced into the 
bladder. Advantage is taken of this fact in the construction of sounds^ 
lithotrites, etc. : a short abrupt curve facilitates the entrance of the in- 
strument into the bladder, after which it can be pushed on until the entire 
beak is contained in the cavity of this organ, the straight shaft occupying 
the urethra. Indeed an instrument which has no curve, but is straight 
throughout its entire length, qan be by careful manipulation introduced 
into ihe bladder without injury. 

The ordinary metallic catheters and sounds should be constinicted so 
as to conform to the curve of the urethra as measured by Thompson, 
namely, that this curve constitutes the arc of a circle whose radius is one 
and five-eighths inch, the chord of the arc measuring two and three- 
quarter indies. The catheter should have a curve corresponding to one- 
fourth (90 degrees) of this circumference ; the sound should be shorter, 
and is usually made with a curvature covering about 60 degrees of this 
same circumference. When the longer of these two instruments is used, 
the point arrives in the prostatic sinus when the shaft rests at an angle of 
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45 degrees with the horizon (the patient lying upon his back) ; the point 
of the shorter instrument rests in the membraiious urethra when its shaft 
is inclined at the same angla 

The sounds and catheters in general use are often of faulty curvature, 
especially at the extremity; this is too lon^ or too straight Many of the 
difficulties of catheterization arise entirely m>m these instrumental defecta 
Except in especial cases already mentioned, the catheter should not com^ 
prise more than one-fourth of the circumference ; indeed, a shorter instru- 
ment is often preferable. But in any case the end of the catheter should 
be so curved that the axis of its extremity forms a right angle with the 
axis of the shaft ; in many instruments it will be noticed that the angle 
formed by these two axes is decidedly acute. The point of the instru- 
ment should be not more than one and three-quarter inch from the axis 
of the shaft ; and if it be only one and one-half or even one and one>fourth 
inch, it is more easily managed, and often quite as serviceable. The 
sound is made with a shorter beak so that the entire curved portion can 
be introduced and revolved within the bladder. 

The introduction of the catheter should be undertaken only when the 
patient occupies the recumbent posture. The clothing is removed suffi- 
ciently to afford the surgeon free access to the perineum and external 
genitals, and to permit the necessary depression of the shaft between the 
thighs. The operator ordinarily stands upon the left side of the patient, 
though he must be able to catiieterize fix>m either side. Since a rectal 
exploration is often necessary while the instrument rests in the bladder, it 
is convenient to have the patient's hips elevated upon a small cushion be- 
fore introducing the catheter. 

The instrument, previously warmed and oiled, is held lightly between 
the thumb imd first two fingers of the right hand, its shaft placed horizon- 
taUy over the left groin. The left hand grasps the penis, die thumb and 
forefinger applied so as to retract the prepuce. The organ is raised above 
the groin, tiie point of the catheter is then introduced into the urethra, 
and the entire instrument is slid bodily downward (toward the knees), the 
shaft still retaining the horizontal position. Meanwhile the penis is drawn 
over the instrument with the left hand. When the point has penetrated 
to the suspensory ligament — about as fieir as it will enter vdthout force — 
the shaft is carried from the groin to the median line over the abdomen ; 
then, while the scrotum is grasped and elevated toward the pubes, the 
upper end of the catheter is gentiy raised imtil the shaft assumes the ver- 
tical position, a movement which should be readily accomplished without 
force by a single finger. The forefinger of the right hand is now placed 
over the open end of the catheter, which is then carried downward into 
the space between the thighs ; during this movement slight pressure may 
be made, so as to cause the point of the instrument to progress. 

If there be no abnormsdity of the urethra, the introduction of the 
catheter is usually effected in this way without any difficulty ; the impedi- 
ments which an experienced hand meets are often due to hiis own anxiety, 
which induces him to grasp the instrument firmly and employ force in its 
introduction. No force is required or permitted ; skill in catheterization 
is exhibited not in overcoming but in avoiding obstacle& 

Success will be favored by selecting a large instrument, not less than 
No. 9 or 10 English, imless some abnormal impediment, such as a stricture, 
exists. Since the meatus is usually the narrowest part of the canal, the 
fiurgeon will rarely make a mistake in selecting the largest instrument ad- 
mitted by the orifice. 
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The obstacles which may oppose the entrance of the catheter into the nor- 
mal urethra are the following : 

1. Contracted meatu& 

2. The large follicle situi^ted on the upper wall of ihe urethra an inch 
or more from the meatus, known as the '' lacuna magna." This causes no 
difficulty if a large catheter be used as directed, though in the introduction 
of small conical catheters and bougies, it is to be avoided by keeping the 
point of the instrument on the floor of the urethra for about two inches 
from the meatua 

3. The symphysis impedes the progress of the catheter in case its point 
is permitted to project upward too soon. This is apt to happen when the 
shaft of the catheter is revolyed to the median line oyer the abdomen in 
corpulent persons ; to avoid it the point is depressed. 

4 The sinus of the bulb occasions the begumer more difficulty than all 
the other normal impediments together. For since the urethra is here 
much larger than in the membranous portion adjoining it, and is more- 
over easily distensible there occurs a saccular dilatation of ^e floor of the 
urethra just anterior to the triangular ligament The point of the catheter 
is apt to foUow the floor of the canal and be stopped by the ligament In 
the effort to overcome this obstruction, the point is sometimes forced 
through the wall of the urethra, which is here unusually delicate and easily v 
lacerated. The difficulty at this point is overcome by keeping the point of 
the instrument against the roof of the urethra, and by depressing the 
outer extremity of the catheter, whereby the point is ndsed and guided 
into the opening in the ligament which contains the membranous urethra. 
The chances of avoiding this obstacle are increased by gentle traction of 
the penis, whereby the saccular enlargement of the biidbous lurethra is 
obliterated by the stretching of its floor. It is sometimes necessary to 
place a finger on the perineum or in the rectum, and thus elevate the cath- 
eter and guide it through the triangular ligament 

5. Spasmodic contraction of the membranous urethra occasionally op- 
poses the entrance of the catheter. It is usually overcome without difficulty 
by steady pressure with the point of the instrument for a few minutes. It 
is sometimes difficult to determine whether the obstruction at this point 
is a spasmodic contraction, an organic stricture, or the triangular ligament 
In the latter case the point of the instrument is freely movable in any ex- 
cept the outward direction ; while if the instrument be engaged in a stric- 
ture, either organic or spasmodic, it is perceptibly grasped and retained. 
The grasp of a muscular contraction is often plamlv distinguished from 
that of an organic stricture ; yet it is certain that the two are sometimes 
confounded, misleading ti^e surgeon into a diagnosis of organic stricture 
where nothing but a spasm of the membranous urethra exists. Dr. Otis 
thinks that this often occurs ; he says: ''Deep organic urethral stricture is 
often simulated by muscular spasm. The great proportion of cases treated 
by gradual dilatationy are treated for deep stricture which does not exist" 

Such a case — ^in which systematic dilatation of a spasmodic stricture 
was undertaken in the belief that it was an organic constriction — has not 
fallen under my observation. Yet I recentiy saw a case in which external 
urethrotomy was proposed for the relief of a supposed organic stricture. 
The patient was a man of forty, who applied to a prominent local surgeon 
at a public clinic for relief from frequency and pain in urinati'on. He 
stated that he had had a gonorrhoea (his first attack) six months previously ; 
that a gleet had persisted until wimin a month ; he had used injections 
and had finally succeeded in stopping the discharge. Since the cessation 
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of the gleet urinatioii had been frequent, compelling him to rise several 
times during the night, and had been aocompanied with much pain. The 
surgeon, suspecting stricture, attempted to introduce a large steel sound ; 
this was arrested in the bulbous portion. Successively smaller instruments 
were introduced, until finally filiform bougies were employed. All were 
arrested at about the same point; the use of the bougies occasioned the 
patient much pain, and was followed by the appearance of some blood at 
the meatua A diagnosis of tight stricture was made, and the patient ad- 
vised that an operation would probably be necessary. A few hours later 
he applied to me. I found that a No. 12 English was arrested at the 
bulbo-membranous junction. Suspecting a spasmodic stricture, I desisted 
from further e£forts, and advised the patient to permit no further mechani- 
cal interference for three days, in order to allow the swelling and irritation 
to subside. At the end of the time specified he called again ; a No. 12 
vms again arrested at the same point, but entered the bladder upon the 
exertion of gentle pressure. As the patient happened to have a large 
meatus, I iniroduced still larger sounds and found no difficulty in passing 
a No. 17 English into the bladder. 

6. The prostatic urethra in its normal state contains no obstacles to the 
entrance of the catheter, though the passage of the instrument through it 
often occasions the patient some pain. A filiform bougie has occasionally 
entered the orifice of the sinus pocularia In abnormal conditions of the 
prostate, however, this portion of the urethra may occasion the surgeon 
great difficulty and perplexity in the attempt to iniroduce the catheter. In 
prostatic hyx>ertrophy the contained urethra may be much increased in 
length, so timt the ordinary catheter is too short to reach the bladder ; or 
it may deviate from its usual course, to one side or the other, forward or 
backward. If the middle lobe be enlarged the urethra may acquire an 
additional curvature before entering the bladder. Most of these conditions 
can be at least suspected by examination per rectum ; but some of them, 
especially those dependent upon enlargement of the middle lobe, may es- 
cape detection by rectal exploration, and be suspected only from the diffi- 
culty experienced in the introduction of the catiieter. It is also to be re- 
membered that the prostatic urethra may be so dilated as to contain con- 
siderable urine ; the escape of this urine may deceive the surgeon into the 
belief that his instrument has reached the bladder. 

7. If the penis be not stretched over the catheter, the point of the in- 
strument may be arrested by a projecting fold of mucous membrane any 
where in the pendulous portion. 

Whenever the point of the catheter meets an obstruction the instrument 
should be withdrawn half an inch or more and advanced again with its 
XK>int in a slightly different direction. In case there is a probability that 
a false passage exists, the point of the instrument should be guided along 
one or the oUier side of the urethra, since the false passage is probably on 
the upper or lower surface. It is well to bear in mind also the fact that an 
organic stricture may exist even though there be no history of gonorrhoea 
or injury ; since it may result from masturbation or congenital formation. 

Dangers of Cathetebibm. 

These are but few and insignificant if the urinary apparatus be normal, 
but are numerous and perilous if abnormal conditions of the urethra or 
bladder exisi Primary disease of the kidne3rs constitutes no objection to 
the use of the catheter ; it is only in those renal affections which result 
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from disease in the lower portion of the urinary channel that disaster to 
the kidneys results from oatheterism. 

Before introducing a catheter it is important to ascertain, as definitely 
as possible, the condition of the urethra, the prostate, and the bladder. 
The possible existence of a stricture or of a false passage from prerious in- 
strumental examinations ; hypertrophy of the prostate ; paresis, atony, or 
hypertrophy of the bladder ; contraction of the meatus and phimosis, 
should aU be the subject of inquiry, for if none of these exist, the dexter- 
ous introduction of the catheter can scarcely occasion any evil; while in 
the presence of one or more of these conditions, even skilful catheterism 
may occasion serious results. 

The injuries which may follow the passage of the catheter are either 
dii*ect or indirect The former are comprised almost entirely in possible 
mechanical injury to the urethra, and occur only when an undue amount 
of force is used. They are therefore especially frequent^ in those cases in 
which the entrance of the instrument is opposed by a stricture, by en- 
tanglement in a false passage, or by awkward manipulation in the bulbous 
urethra. Such injury is indicated immediately by pain and hemorrhage, 
and subsequently perhaps by a chill and fever. These symptoms, cau^ 
by laceration of the urethra, usually occur within three Uf five hours after 
the introduction of the instrument. 

The indirect injury which may be caused by the introduction of the 
catheter, even when skilfully performed, occurs especially when the blad- 
der is unable to evacuate itself completely. This is usually the result of 
a mechanical impediment in the urinary channel, particvQarly prostatic 
hypertrophy or stricture ; hence it is especially in patients afflicted with 
one or .the other of these conditions that the use of the instrument is at- 
tended with serious consequences. In some few cases fedntness and even 
syncope have been known to follow the introduction of a catheter into an 
acutely distended bladder, the distention resulting simply from voluntary 
retention of urine. In the greater number of cases, however, the disastrous 
results of catheterization have occurred in individuals suffering from strict- 
ure, prostatic hypertrophy, or other mechanical impediment causing an 
habitual distention of the bladder in consequence of its inability entirely 
to overcome the existing impediment. An inquiry into such cases shows 
that there has long existed considerable difficulty in urination ; that in 
consequence of excesses in eating or drinking, exposure to cold or en- 
forced voluntary retention of urine, there has occurred such an inabihty 
to evacuate the bladder as has required the services of a physician. The 
catheter is introduced, usually without great difficulty ; a large amount of 
nrine is withdrawn ; the patient experiences no ill results until two or 
three days have passed, when the first symptoms of a condition resembling 
typhoid fever exhibit themselves. 

In these cases the result of catheterization is attributable not to any 
mechanical injury of the urethra, nor to any hypothetical reflex nervous 
influence, etc., but simply to the removal of an accustomed pressure from 
the walls of the bladder, ureters, pelves, and urinary tubules. For the 
impediment which has resulted in tiie inability of the bladder to evacuate 
itself — the stricture or prostatic hypertrophy, for instance — has resulted 
first, in the habitual retention of more or less urine, and second, in a 
hypertrophy of the muscular fibres of the bladder which give to that or- 
gan more than its normal firmness. If the impediment have long existed, 
a similar dilatation will be found to have aflected the ureters, the pelves of 
the kidneys, and even the \irinary tubules. The introduction of the cathe- 
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ter, by withdrawing entirely the urine habitually retained in the bladder 
(and perhaps ureters and pelves), causes extreme yenous congestion of the 
mucous membrane in the bladder at least, and in those other portions of 
the lurinary tract which have been distended. In many cases this conges* 
tion affects not only the superficial blood-vessels of the mucous membrane 
but also those lying in the parenchyma of the bladder. The result of this 
congestion — ^wluch the Germans call hyperosmia ex vacuo, or negative 
pressure— depends upon its degree, that is, upon the amount of residual 
urine habitually present in the bladder as well as upon the degree of 
hypertrophy, and hence inflexibility, which the muscular walls of the 
organ have attained. In those cases in which the bladder has suffered but 
little change, the hypereemia is usually of slight degree and temporary du- 
ration ; the patient has a chill, some fever and an escape of blood with the 
urine — the latter due not to mechanical injury of the mucous membrane 
but simply to the extravasation of blood from the congested vessels. In 
severer cases this congestion is the prelude to an inflammation, which 
may affect only the mucous membrane, but often involves the entire tissue 
of the bladder, resulting in an acute parenchymatous cystitis and even 
pericystitis ; the bladder-wall becomes swollen and softened and exhibits 
miliary abscesses ; suppuration may occur also in the connective tissue 
aroimd the bladder and rectum. The urine often h£is a fecal odor. 

In severer cases, those in which the ureters and the kidneys have suf- 
fered from the habitual retention of urine, the phenomena of vesical irri- 
tation and inflammation are often masked under the more alarming signs 
of renal disturbance. As already mentioned, hemorrhage into the tubules 
of the kidney frequently follows the introduction of the catheter in the 
class of cases under discussion ; this hemorrhage, Hke that from the vesical 
mucous membrane, is the result of the intense congestion consequent upon 
the sudden removal of the urine which habitually distends the tubules. A 
high degree of this congestion, produced in cases of great distention and 
hypertrophy of the bladder, occasions complete anuria. 

The experience of every surgeon furnishes instances in which the 
simple skilful introduction of a catheter has been followed by more or less 
impleasant results, ranging in severity from slight chill and fever, to a 
general inflammation of the urinary tract— cystitis, pyeHtis, nephritis — or 
to fatal anuria. The literature of this class of diseases abounds in similar 
instances which have happened even to the most distinguished and skilful of 
modem surgeons ; and in warnings as to the possible disasters consequent 
upon the introduction of an instrument into the bladder. Yet but few if 
any of our standard text-books upon the subject make a very clear and de- 
cisive distinction between those cases which may be catheterized without 
danger, and those in which disaster may be apprehended. In nearly all 
cases the danger is ascribed to the introduction of the instrument, rather 
than to the evacuation of residual urine — the real element of periL Thus 
Goulson says,* '* cystitis of a severe and even fatal kind has been known 
to foUow the passage of a catheter or sound. It is only reasonable to 
assume that in the majority of such cases an undue amount of violence 
was the cause of the mischief." Again " it seems probable that by reflex 
action the passage of an instrument along the urethra induces, under cer- 
tain circumstances, a disturbance in the circulation of the kidney, or in- 
terferes in some manner with its function." Sir Henry Thompson' in 

^ Diseases of the Bladder and Prostate Gland, sixth edition, 1881, p. 37. 
' Clinical Lectures on Diseases of the Urinary Organs, 1882, p. 5(5. 
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speaking of the introduction of the catheter in the treatment of cases of 
prostatic hypertrophy, refers to the unpleasant consequences often experi- 
enced, and suggests, somewhat vaguely, a plan for avoiding them, without 
hinting at the explanation. He says : " I revert to a fact already alluded 
to, which is one of considerable importance, that although the urine may 
have been quite clear before the catheter was employee^ yet in some in- 
stances, after its habitual use has been continued for a short period, the 
secretion becomes cloudy and the patient is feverish and unwell A stage 
of constitutional derangement, more or less marked, has sometimes to be 
passed by those persons who, having long experienced difficulty, suddenly 
change from their usual mode of micturition to the artifidid one. Sir 
Benjamin Brodie was the first to remark it, and in his valuable lectures 
called attention to the circumstance that patients might even sometimes 
gradually succumb with symptoms of low or irritative fever a few weeks 
after beginning to use the catheter." As to the cause of these phenomena 
he merely says : " If the patient has been in the habit of retaining perhaps 
a pint of urine or even more after he has made water, it is a serious change 
for the bladder to be suddenly and completely emptied two or three times 
a day ; the organ soon becomes irritable, the urine is charged with pus, 
and the patient loses appetite, becomes feverish, and there is sometunes 
considerable danger to life." 

A knowledge not only of the clinical fact but also of the anatomical 
conditions which explain it, is extremely important^ for without it the 
surgeon who introduces the catheter is groping in the dark and liable to 
be overtaken in any case by a disaster which he is unable to explain or 
avert. Now these cases of prostatic hypertrophy, stricture, and other ihi- 
pediments to the evacuation of urine, constitute a large proportion of the 
cases in which the catheter is required in treating the adult male. Hence 
the importance of ascertaining in every case in advance the presence or 
absence of such impediments and of the dilatation and hypertrophy of the 
bladder consequent upon them. 

A comprehension of these anatomical relations suggests also the pre- 
cautions to be adopted in treatment, precautions which are quite as neces- 
sanr in evacuatiog the bladder for sudden retention as in cases of habitual 
cameterism. Since the ill effects are traceable to a "hypersemia ex 
vacuo," a congestion in consequence of the removal of the accustomed 
pressure caused by residual urine, the first requisite in preventing these 
ills is, of course, precaution to avoid this congestion, that is, care not to 
empty the bladder completely. Sir Henry Thompson, speaking of the use 
of the catheter in prostatic hypertrophy says, " it is undesirable to empty 
the bladder completely on every occasion of catheterism during the first 
few days." It is, indeed, extremely desirable and absolutely essential for 
the patient's welfare that the bladder should not be emptied completely at 
all during the first few days. Without further discu^on of this item of 
treatment here, it will suffice to say that whenever the catheter is to be in- 
troduced in cases of retention of urine in individuals who have stricture, 
enlarged prostate or other impediment which may be reasonably assumed 
to have caused dilatation of the bladder, care should be taken to evacuate 
not more than half of the urine, whose quantity can be estimated by pal- 
pation over the pubes and through the rectum, by percussion of the iabdo- 
men, etc If this rule were generally observed, the introduction of the 
catheter would not be held responsible for nearly so many inexpHcable 
and unforeseen disasters as is now the case ; and instances of " urethral 
fever " would be less numerous. 
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The eTil effects oonsequent upon the sudden and complete evacuation 
of an habitually dilated bladder are not confined to the use of the catheter 
and sound alone. Operations in the deep urethra or in the bladder, where- 
by long-standing impediments to the flow of urine are suddenly removed, 
are also fertile in producing cases of cystitis, pyelitis, and nephritis. The 
removal of a tight stricture in the posterior urethra by either cutting or 
rupture, the operation of lithotomy in elderly men, is more or less danger- 
ous laigely according to the condition of the bladder. lithotomy is noto- 
riously far safer in children than in adults, other things being equal ; the 
greater safety lies evidently not in the operation itself— for the dose proxim- 
ity in the child of parts to be avoided increases the danger of accident from 
the knife — nor is it to be sought in the removal of the stone, for there is 
greater probability of bruising and crushing the parts in the child than 
in the adult The reason for this greater safety lies largely in the fact that 
the child's bladder is free from other abnormalities than those caused by 
the presence of the stone itself ; there is no prostatic hypertrophy, prob- 
ably no dilatation and hypertrophy of the bladder, no dilatation of the 
pelvis and urinary tubules, conditions which are responsible for so much 
of the mortality following lithotomy in the adult For it is well known 
that this mortality arises not from the injury inflicted by the knife in enter- 
ing, nor by the stone in leaving the bladder, but from the cystitis, pericys- 
titis, pyelitis, and nephritis wluch develop in the course of a week or two 
after the operation. Surgeons are in the habit of gauging the probabili- 
ties of success after lithotomy in an old man by the '' condition of the kid- 
neys ; " the fact is that the condition of the kidney is, so far as it affects 
the result of the operation, dependent upon abnormality in the bladder or 
urethra ; a primary disease of the kidney does not predispose to inflamma- 
tory reaction after lithotomy, provided the bladder is free from dilatation 
and hypertrophy. 

Another possible danger in the use of the catheter is the introduction 
of materials into the bladder which may excite cnrstitis. Without discus- 
sing the nature of such materials, whetiier they be organized or unorgan- 
ized substances, it remains an assured fact that cases of cystitis have been 
definitely traced to the use of unclean instruments. Nor is this surprising 
when we observe the almost universal practice of cleansing a catheter by 
simply wiping it on a towel or permitting a stream of water to run through 
and over it That instruments should be rendered surgically clean is in 
these latter days axiomatic ; the best means to this end is undoubtedly im- 
mersion in a weak (one part to 5,000) solution of corrosive sublimate in 
water. Carbolized oil or vaseline, frequentiy employed by surgeons, has 
absolutely no value for this purpose. As metallic instruments are rapidly 
corroded by the sublimate, tiiey may be heated in an alcohol flame. 

However desirable as a routine practice the cleansing of catheters and 
sounds by antiseptic agents may be, the neglect to do so is followed by se- 
rious results in comparatively rare cases ; and these are cases in which the 
bladder habitually fails to expel its contents, and therefore always contains 
residual urina The reason for this lies simply in the fact, experimentally 
as well as clinically demonstrated, that septic materials, organized as well 
as unorganized, gain no foothold on the mucous membrane of a healthy 
bladder. Putrid fluids, swarmiug vdth the bacteria of putrefaction, have 
been repeatedly injected into the bladders of dogs witboat causing the 
least observable pathological effect. For the bladder at its next contrac- 
tion expels such fluids entirely, and until injured in some way affords no 
ofjportunity for the origin or development of a septic process. It is quite 
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otherwise, however, if, after the injection of the putrid fluids, the bladder 
is prevented from emptying itself, by tying a ligature around the penis for 
example. In this case, while the mucous membrane itself affords no oppor- 
tunity for septic processes, the retained urine furnishes ample material for 
fermentation ; as a result, the urine undergoes the ammoniacal change 
ordinaiily exhibited outside of the body, and cystitis follows. A precisely 
analogous process occurs as the result of the introduction of an (surgically) 
unclean catheter into a human bladder which habitually retains more or 
less urine. While, therefore, such a catheter may be used with impunity 
in the great majority of individuals, its employment in cases of stricture, 
prostatic hypertrophy, paresis, and atony of the bladder, and other condi- 
tions in which i*esidual urine is present, is often productive of cystitia 

Nor does the damage rest with a simple inflammation of the bladder. 
For, in the class of cases referred to, the impediment which causes first the 
dilatation of the bladder and habitual retention of urine in its cavity, may 
produce, sooner or later, an extension of this condition to the ureters and 
renal pelves, which then contain a certain amount of residual urine. Am* 
moniaical fermentation, originated in the bladder by an unclean catheter, 
extends of course to the urine contained in the uretei-s and pelves. In such 
cases pyelitis and suppurative nephritis follow rapidly upon the cystiti& 

Epididymitis is an occasional result of the introduction of the catheter, 
i-arely after the passage of the instrument only a few times, but frequently 
occurring sooner or later in those cases in which the habitual use of the 
catheter is rendered necessary by prostatic difficulty. 

AciUe pi'ostatitis has in a few instances been occasioned by the intro- 
duction of catheters and sounds. 
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CHAPTER IV. 
URETHRAL FEVER. 

This term lias been used to designate the various morbid phenomena 
wh^ch so often occur after operations upon the urethra and bladder. The 
name expresses the general imderstanding of surgeons with regard to it — 
that it is a reflex or nervous phenomenon due to contact of instruments 
with the extremely sensitive mucous membrane of the urethra. The &ct 
that these symptoms occur without mechanical injury to the mucous mem- 
brane, may even follow the skilful and unopposed introduction of the cath^ 
eter, has given rise to the hypothesis that i^e urethra is endowed with some 
peculiar sensibility not possessed by other mucous membranes, which can 
be called into action by simple contact of a smooth and soft ca^eter ; and 
which, thus aroused, exerts an influence not only upon the organs in its 
immediate vicinity, but also upon the circulation through the kidneys and 
even upon the heart itsell 

Thus Civiale, quoted by Otis, says : " Independent of its local sensitive- 
ness, the urethra possesses another kind which may be termed sympathetic 
When this sensitiveness is aggravated it may awaken sympathetic response 
in every organ and function of the body." Qross^says: " The urethra seems 
to possess some peculiar morbid sympathies, through which the introduc- 
tion of ihe catheter is sometimes followed by unpleasant effects, as partial 
syncope, shock, epileptiform convulsions, and even deatL These occur- 
rences are most common in persons of a nervous, irritable temperament, 
or who have suffered.from intermittent fever or lived in hot climates ; and 
cannot always be prevented, however cautiously the operation may be per- 
formed. The sensibility of the urethra is very great, and hence it is not 
surprising that the contact of a bougie, however sUght, should occasionally 
be followed by great pain in the parts, nervous prostration, and other dis- 
agreeble efiOacts." OUs ' remarks : " In persons of highly nervous tempera- 
ment the predisposition to urethral fever is the rule, and any slight me- 
chanical interference may give rise to it" Coulson ' says : '' The cause of 
the symptoms of urethral fever is very obscure, but it seems probable that 
by reflex action the {)assage of an instrument along the urethra induced 
imder certain circumstances a disturbance in the circulation of the kidney 
or interference in some manner with its function. It was formerly sup- 
posed that the symptoms were due to absorption of urine from a wound 
or excoriation in the urinary passages, but on the one hand the rigor often 
occurs before any urine is passed, and on the other it is not found that 
ligors invariably follow lithotomy or internal or external urethrotomy, 
after all of which operations mine is more or less frequently in contact 
with a wounded surface of the urethra." 



^DiseMea of the Urinary Organs, Third Edition, p. 127. 
«Loc. oit, p. 467. *Loo. cit, p. 
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Sir Henry Thompson* says: "What is usually termed fever" (after 
Hthotrity) " is a series of phenomena which denote a peculiar disturbance 
of Hie nervous system, the product of mechanical interference with the 
male urethra. Thus a slight over-dUatation of the canal with a bougie, 
and still more the occurrence there of some considerable lesion, may pro- 
duce a febrile attack." 

Nearly all authors agree with those quoted in ascribing urethral fever 
largely to an extreme sensibility of the urethra, in consequence of which, 
simple contact — which might be harmless in the case of other mucous 
membranes — may arouse constitutional reaction. 

Many writers emphasize the necessity for an examination into the con- 
dition of the kidneys before imdertaking any operation upon the urethra 
or bladder, as a precaution against serious " urethral fever." They recog- 
nize the fact that renal disease is often aggravated by such manipulations, 
but offer no better explanation than reflex action or the contact of urine 
vdth an abraded surface. Thus Otis,' in discussing urethral fever, says : " I 
hold that in cases of long-standing urethral trouble and in all elderly per- 
sons the passage of any instrument through the urethra into the bladder 
should never he attempted without a preliminary examination of the pa- 
tient's urine to determine the state of the bladder and kidneys. It is not 
from the fEtct that urethral fever in such cases is more likelv to occur and 
with possibly greater severity than in healthy persons that this predisposi- 
tion is important, but because when it does occur the danger of the reflex 
irritation extending to the ureters and kidneys and inducing a suppression 
of urine, is greatly increased, and that suppression so induced is frequently 
and rapidly fatal Van Buren and Keyes ' sav: " That all these disorders 
should depend upon the simple absorption of urine through an abraded 
surface is m the highest degree improb&ble. Other forces are at work, and 
tiiese are probably shock and reflex action, suspending the function of the 
kidney, often already diseased. The condition of the urine also has much 
to do with the origin of urethral fever. It produces no effect in contact 
vdth a wounded surface when it is normal. When in ammoniacal fermen- 
tation it is undoubtedly capable, if absorbed, of occasioning septicsBmic and 
pysemic phenomena, and unfortunately in bladder and urethral disease the 
urine is very often more or less decomposed. The extent of the injury 
done is no index of the amount of fever that will follow. The gentle pas- 
sage of a smooth soimd may cause speedy death, while extensive wounds 
and lacerations of the canal are often absolutely innocuous^ and that^ too, 
where the urine is strongly alkaline." 

It is evident, from a consideration of the cases recorded, that the term 
urethral fever comprises several distinct pathological processes ; and it is 
equally evident, from the opinions advanced by experienced surgeons, that 
the intimate nature of these processes is generally unknown. Indeed Van 
Buren and Keyes frankly say (p. 45) "&e uncertainty which surrounds 
that condition known as urethral fever has not yet been entirely cleared 
up." It is generally assumed that there is a reflex nervous action, origi- 
nated by irritation of the urethra and reflected upon the renal ciroulation. 
This is of course pure hypothesis ; there is in many cases no evidence of 
urothral irritation, while in many others in which extensive laceration oc- 
curs, no urethral fever or other evidence of reflex action followa More- 
over, in those instances in which an aggravation of renal disease follows the 

1 Loo. oit , p. 89. * Loo. oil., p. 46Z 

^ Genito-TJrinary Diseases, p. 46. 
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introduction of instruments into the urethra^ there is no proof that the 
morbid changes observed in the kidney can be traced to the irritation, real 
or hypothetic in the urethra. 

it the clinical history and the post-mortem appearances be carefully in- 
vestigated, it will be found that these cases may be divided into two gen- 
eral classes ; first, those in which the use of instruments has occasioned 
demonstrable and direct lesions sufficient to explain the symptoms on 
anatomical grounds ; and second, those in which no lesions are discovera- 
ble, and which are therefore explained by a hypothetical reflex nervous in- 
fluence. The latter class is generally supposed to include by far the greater 
number of cases of urethral fever, but a careful consideration of tiie an- 
atomical relations of the diflerent organs composing the urinary tracts 
materially reduces the number of cases which cannot be explained upon 
anatomical ground& 

Lesions of (he urethra or bladder, caused by the introduction of instru- 
ments, are held responsible for many cases of urethral fever. In some of 
these cases the wound imdoubtedly becomes the starting-point for abscess 
formation, phlebitis, and pysemia ; but in most instances the lesion is slight, 
is indicated only by the escape of blood from the urethra^ and is nevertiie- 
less followed by the severer as well as by the milder forms of urethral fever. 
In many of these cases there is no reason for ascribing the constitutional 
effect to the insignificant injury, excq)i i?uU no other eay>laruUion%s iobefouruL 
All surgeons recognize the utter disproportion between such slight lesions 
and the severe symptoms which follow, and many attempt to explain the 
connection between the two by assuming that the passage of the urine over 
ihe lacerated surface, and not the laceration itself, causes the nervous reac- 
tion. This hypothesis is exploded by the simple fact that the chill and fever 
often occur before any urine has passed over the wounded surface. The 
suggestion that ammoniacal urine may, by simple contact with the abraded 
tissue, cause ihe chill and fever is opposed by the fact just mentioned, that 
tiuB reaction occurs before contact with the urine has taken place ; more- 
over, the urine is in many of these cases not ammoniacal ; furthermore, 
such contact is in many ouxer instances not followed by urethral fever. 

The aggrUvaHon of pre-eansiing inflammation of the urinary organs is 
supposed to be induced by reflex action from the irritated urethra. C^rstitis, 
py^tis, and suppurative nej^iritis are frequently found post mortem after 
the introduction of a catheter or sound into the bladder, but that they are 
produced by reflex irritation has not been demonstrated. 

Allowing the greatest possible latitude to these anatomical disturbances 
in the explanation of the abnormal phenomena which follow the introduc- 
tion of the catheter or sound, as well as operations upon the deep urethra 
or bladder, there remain numerous cases, constituting the majority of those 
observed, which lie beyond the pale of such explanation ; cases in which 
there is no evidence, during life or after death, of laceration of the urinary 
passages, or of pre-existing disease of the kidney. These cases comprise : 

1. Instances in which chill, fever, and other signs of constitatiomd dis- 
turbance are exhibited for a few hours or days after the passage of an in- 
strument in individuals whose urinary organs, including the Iddneys, are 
apparently healthy. 

"2. Those in which the patient has long had an impediment in the evac- 
uation of the urine — ^usually a stricture or prostatic enlargement — ^but no 
evidence of renal disease. Many of these cases terminate fatally, and the 
report of the autopsy records normal kidneys, except that they are intensdy 
congested. 
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3. Those easee in which syncopd, collapse, and even death follow im- 
mediately upon the evacuation of an over-distended bladder. 

The exphtnations offered for these cases have been chiefly : (1) shock ; 
(2) uraemic poisoning ; (3) reflex action through the nervous system aris- 
ing from local irritation by the presence of the instrument in the urinary 
canaL 

If the term shock can be properly applied to any of these cases, it must 
eertainly be restricted to those in which the sudden evacuation of an over- 
distended bladder — ^whether the distention be acute or chronic — ^is followed 
immediately by such failure of the heart as to cause faintness or even 
death. The well-known case quoted by Sir Henry Thompson is an iUus- 
tration ; in this instance ** the old man was placed, upright against a wall, 
the catheter introduced, and six pints of urine were vrithdrawn in full 
stream ; but the water had no sooner ceased to flow than the patient fell 
dead at the surgeon's feet Fatal syncope had taken place, doubtless in 
consequence of the rapid removal of so large a body which had previously 
pressed on the abdominal veins and viscera." Since effects precisely sim- 
ilar in kind, if not in degree, are familiariy known to follow the evacuation 
of large quantities of fluid from the abdominal cavity without any inter* 
ference whatsoever with the urinary organs — as in cases of ascites and 
ovarian cysts — it is fair to assume that the depressing influence which 
causes the syncope in such cases of evacuation of the over-distended blad- 
der, arises not from any peculiarity of the urinary organs, but simply from 
the general arterial anaemia caused by the sudden int^ise congestion of 
the abdominal vessels following the rapid removal of previous pressure. 

Ursemic poisoning cannot be reasonably assumed to explain cases of 
sudden and immediate nervous disturbance after the use of the catheter, 
even though partial or complete anuria results ; for the interval which 
must elapse before an accumulation of urinary ingredients in the system 
could manifest itself as ursomia is far greater than that which actually 
occurs in these case& 

Keflex action through the nervous system, originated by local irritation 
in the urinary channel is the favorite hypothesis adopted for explaining 
urethral fever in the absence of anatomical appearance& This idea of 
'' reflex action " is so vague and indefinite, so convenient and heretofore so 
entirely devoid of experimental proof or disproof, that it has been made a 
general scapegoat for excusing and explaining urethral fever and other 
complications of catheterism which could not be explained by direct and 
visible anatomical changes. Indeed, so simple and satisfying is this theory 
that it has been employed in many cases where anatomical changes were 
obviou& Thus Sir Andrew Clark, in his recent paper upon " Catheteh 
Fever" before the Medical Society of London,* after describing a typical 
case of remittent fever following the introduction of the catheter in a pa- 
tient of advanced years with prostatic hypertrophy, says : " The patient, sup- 
posed to be healthy, but suffering from an affection of the bladder, was a 
few weeks before my visit enjoined the daily use of the catheter, did well 
for about a week, then became ill and fell suddenly into the condition in 
which I saw him. He died vrithin a week of our consultation. With 
great dif&culty permission was obtained to make a post-mortem examina- 
tion, and although it was made with both care and interest, nothing defi- 
nite vtras found outside the bladder, and nothing in it to necessitate or 
account for death. The prostate was enlarged, the bladder was dilated 

1 Lancet, December 22, 1888. 
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and thickened — ^viewed from the inside it was trabecular and slightly sac* 
cular — ^the mucous lining congested and in part eroded, and eyerywhere 
coated with a grayish wMte, stinking mucus. There was nothing to be 
detected in the urethra or kidneys, although they were examined carefully." 
In seeking to explain the remittent fever which occurs so often, as in this 
case, at fiie commencement of habitual catheterism, Sir Andrew Glark 
says : ''It probably begins in the nervous system ; the disturbance of the 
nervous system reacts in the first instance upon the general metabolism of 
the body, and in the second instance upon tiie secretory organs, beginning 
with the kidney ; that the effect upon the kidney may consist either in 
structural alterations of the kidney, or (as seems to be much more prob- 
able) in alteration of the constitution of the blood, that dynamic condition 
of ite constituents in the renal vessels essential to the elaborative action of 
the secretory cells thereof ; and lastly, that the concurrence of these con- 
ditions may and often is enforced by septic reabsorption into the blood." 

The cases in question, similar to that described by Sir Andrew Clark, 
contained no necessity for a recourse to theories about reflex nervous ac- 
tion, even if such theories were made far more intelligible and coherent 
than that suggested ; for these cases are readily explained upon mechanical 
principles already alluded to, namely, that the sudden removal of urine 
habituEdly present in a chronically <£stended and hypertrophied bladder 
occasions an iiiitense congestion of the urinary tract which may involve the 
kidneys as well as the bladder, may even induce such engorgement of the 
kidneys as to produce complete anuria. The case which Dr. Glark selected 
as his text seems to have been a typical one of this category ; not only 
the clinical symptoms, but also and especially the post-mortem appear- 
ances— the enlaced prostate, dilated, thickened, and trabecular bladder, 
the congestion and erosion of the mucous membrane — are those regularly 
fotmd in cases of cystitis and pyelitis occurring in old men with prostatic 
hypertrophy and dilated bladder, as the result not of the introdtictionqfthe 
catheter, but of the complete evacuation — ^by the catheter, lithotomy or other- 
wise— o^ an habitually distended and hypertrophied bladder. 

There i% so far as I am aware, no proof, either physiological or clinical, 
that a chronic and continuous reflex action, purely nervous, is ever mani- 
fested as the result of a solitary local irritation such as the introduction of 
tiie catheter. It may be asserted without fear of contradiction, that any 
chronic and continuous disorder of the urinary organs, traceable to tl^e 
introduction of a catheter or sound or other operation in the urinary chan- 
nel, is based upon morbid anatomical changes and is not of merely reflex 
nervous origin. The introduction of the instrument may be, it is true, 
the initial step in the pathological process ; the catheter may empty an habit- 
ually distended bladder, the sound may accompliish the same result by 
dilating a tight stricture ; but the disastrous consequences which follow in 
either case are due, not to the contact of the instrument with the suscepti- 
ble mucous membrane, but to the mechanical congestion in the urinary 
organs, caused by the sudden removal of a chronic impediment and the 
relief of a chronic distention of the bladder, ureters, and kidneys. The 
morbid anatomical features of the case may be overlooked, or may be un- 
appreciated, but they are nevertheless present. 

Yet there are doubtless cases in which reflex action, purely nervous — 
that is without perceptible foundation in morbid anatomical conditions 
— can be properly assumed as the cause of urethral fever. These are acute 
cases, those in which the initial symptoms are manifested immediately, or 
at least within twenty-four hours after the introduction of the instrument ; 
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which attain their acme in a few days at most ; and terminate either in 
death (rarely) or in recovery within three days. In all of these tiiere are 
symptoms indicating failure of the heart ; in the most pronounced this fail- 
ure may attain such degree as to occasion faintness, syncope, and even 
death, may be indeed termed ''shock." In the less severe and usual cases, 
this failure of the circulation is indicated by coldness of the extremities 
and chilL 

For these phenomena there is a physiological basis. That certain of 
the pelvic mucous membranes are intimately associated with important 
nerve-centres is demonstrated by both clinical and experimental observa- 
tions. Mr. Savory emphasized this clinical fact, during the discussion 
upon Sir Andrew Clark's paper, in the following words : "Every surgeon 
must be familiar with the fact, which is confirmed by physiology, that 
during the administration of anaesthetics, after the power of reflex action 
has ceased in all other parts of the body, it can still be provoked by irrita- 
tion about the urinary organs. If you decapitate a turtle and wait for 
some hours, the power of evoking reflex action dies out part by part, but 
the last part in which you can evoke it is the region of the cloaca." "I 
suppose it must be in me experience of every surgeon that occasionally, 
even in the very young and healthy, a considerable amoimt of shock is 
caused by the introduction of the inslsnuneni I suppose it must have oc- 
curred to all of you to see in some cases, even after sounding children for 
stone, that a decided shock is produced by the operation.'' It is also in 
the experience of many surgeons that the introduction of an ordinary 
catheter or sound, even as far as the fossa navicularis, has been followed 
by dull and decided prostration of the patient ; and it is comparatively 
seldom that a sound or catheter can be passed for the first time through 
the prostatic urethra even of a perfectly healthy man without causing at 
least some slight indication of nervous depression. 

The urethra is not the only mucous membrane whose irritation may 
have a depressing effect upon the circulation ; for it is a fact well recog- 
nized by surgeons, that during operations involving the anus and the rectal 
sphincters a patient imder i^e influence of an ansesthetio is peculiarly 
prone to exhibit &dlure of the heart or respiration. 

These clinical observations are supported by the results of an experi- 
mental inquiry which I made in the laboratory and with the co-operation 
of Professor Von Basch, in Vienna.* This inquiry was not undertaken 
for the purpose of supporting any preconceived hypothesis ; indeed, the 
central fact demonstrated, that irritation of a mucous membrane may 
be followed by pronounced decrease of blood pressure, was discovered 
accidentally in pursuing another line of investigation. I was enabled 
to demonstrate that mechanical irritation of the mucous membrane of 
the vagina or of the rectum near their respective orifices^ or of the anus 
or vulva, caused in curarized dogs an immediate and pronounced depres- 
sion of the blood column and of the heart's action. This depression 
amounted in some instances to more than fifty per cent of the entire 
blood column — an amount certainly ample to cause decided fiymptoms of 
nervous and circulatory depression if induced in the human animal I 
was further enabled to ascertain that this effect was produced by a true re- 
flex action involving certain branches of the sacral nerves, the spinal cord, 
and the splandhnic nerves ; for the circulatory depression failed to appear 

» Published in Du Bois Beymond's AroWr f dr Phyeiologie, 1882, page 2»8, entitled 
'* On Depreasorj Beflexes Generated hy Initstion of Mueona Membranes." 
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after meohamoal imtation, if the sacral nerves on the one hand, or the 
splanohnic nerves on the other were divided 



«? 




Two if)edmenB of the kymograidi tracings are appended (for others 
see tile original article). In the engravings the abscissa is raised, to save 
space, 20 mm. in Fig. A, and 80 in Fig. B ; the spaces between the ver- 
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ideal lines on the abscisBa indicate the intervals of time, each space repre- 
senting 20 seconds in Fig. A and 30 seconds in Fig. K 

The time and duration of the irritation is indicated by the horizontal 
lines just above the abscissa ; the locality is designated by the accompany* 
ing letters — V where the vagina was irritated, B in the case of the rectum. 

It is thus experimentally demonstrated, as well as clinically observed, 
that a mechanical irritation, vdthout injuiy, of the rectum and of the 
vagina^ may cause, by reflex action ; a decided depression of the general 
blood pressure. That the same power is possessed by the urethral mucous 
membrane, I have been enabled to satisfy myself, though not with the 
mathematical accuracy possible in experiments upon animals, in the fol- 
lowing way : A fine glass tube is closed at one end vnth a close-fitting rub- 
ber cap, and is then filled with mercury to such a height that the weight 
of the metal is sufi&cient to shut off the current in the radial artery when 
the rubber cap rests upon the vessel This is held in a wooden frame, 
which is also arranged as a rest for the wrist . When the forearm is 
placed in position in the frame, the tube is lowered imtil the rubber cap 
rests firmly upon the radial artery ; so long as the blood is propelled with 
sufiicient force to pass the obstructing weight of mercuiy, the surface of 
the metal in the tube exhibits the oscillations of the pulse ; by gradually 
lowering the tube (by means of a rack and pinion) a point is reached at 
which l£e mercury ceases to oscillate, and the artery is fully compressed. 
A graduated scale attached to the rack and pinion shows the point to which 
the surface of the mercury sinks at different times befcHre the artery is 
compressed. In this way a rough estimate of the relative force of the 
radial pulse under different conditions can be made. Thus it is found 
almost without exception that the pulse is stronger — that is, requires a 
greater weight of mercury to compress it — in the recumbent than in the 
erect posture. 

In order to observe the effect of the introduction of an instrument into 
the urethra upon the blood pressure, I have, after placing the wrist of the 
individual in position and screwing down the column of mercury until the 
oscillations of the pulse were plainly transmitted, introduced a sound into 
the urethra. The result varies somewhat in different persona In some 
cases, in which the urinary organs were apparently perfectly healthy, the 
contact of the instrument vdth the urethral mucous membrane has not 
produced any decided effect upon the column of mercury ; in other in- 
stances the passage of the instrument has been followed at once by a 
complete cessation of the oscillations in the tube, indicating that the force 
of the pulse was diminished ; the vnthdrawal of the instrument was soon 
followed by a return of the oscillations. In one case oi tight stricture, the 
introduction of a conical sound until its point was grasped by the stricture 
occask>ned an arrest of the oscillations, which were resumed only after the 
lapse of several minutes after the withdrawal of the instrument. 

While this apparatus does not furnish such delicate and accurate regis- 
tratioti of the changes in blood pressure as can be secured by a canula in the 
artery attached to a kymograph, yet it affords a demonstration of the fact 
that the introduction of an instrument into the urethra, even a normal one, 
may, in certain cases, cause a depression of the general arterial pressure. 

Concltmons, — ^A general survey of the subject suggests that the various 
morbid conditions which may be excited by the passage of sounds and 
catheters into the urethra and bladder-~comprising among others the 
somewhat ill-defined groups of etymptoms knovm as " urethral fever" — 
due to various causes, chief among which may be named the following : 
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1. Reflex actiony a purely nerroas phenomenon without appreciable 
imatomii^ lesion. This may be aroused even by the skilful introduction 
of a catheter or sound into the normal urethra and bladder ; also by the 
introduction of an instrument for the dilatation of stricture, with or with- 
out lesion to the mucous membrane. The phenomena of the reflex action 
may vary in degree from a slight chill and general depression without 
fever, to anuria, syncope, and collapse ; anuria is to be feared when the 
kidneys are ahready diseased. But whatever the degree of the symptoms 
they are always manifested, when due to reflex action, within a few ^3 to 
6) hours after the use of the instrument, and may even begin before it is 
withdrawn. 

That this predisposition to exaggerated reflex effect of catheterism 
varies extremely in different persons is well tmderstood ; nor are there any 
rules for predicting the amount of disturbance which may be excited in 
any given individual whose urinary organs are in the normal state ; the 
predisposition is certainly greater in cases of existing disease of the 
urethra, especially stricture ; and it is usuidly asserted that the reaction — 
of purely nervous origin — ^is greater in persons of nervous and irritable 
temperament, in those of a gouty or rheumatic diathesis, in the subjects of 
chronic malarial infections, and (possibly) in those who have long Hved in 
hot cUmates. 

2. Laceration of the Mucous Membrane of the Bladder or Urethra. — So 
long as these are of slight degree they seem to have no special effect ; 
doubtless in most cases in which a reaction follows a slight lesion to the 
mucous membrane, it is traceable not to the wound but to a nervous reflex 
action such as frequently occurs vnthout laceration. At any rate, a slight 
injury to the mucous membrane is certainly not of itself suf&cient to 
arouse urethral fever, and in the majority of cases has no such effect. 

When, however, the lesion is more serious, either because more exten- 
fdve or because its location predisposes to the accumulation and decompo- 
sition of urine, such laceration may become the starting-point for a pyaemic 
affection. In this case the symptoms are not developed in less than two 
or three days after the introduction of the instrument The patient may 
of course exhibit both phenomena — a nervous chill due to reflex action and 
occurring within a few hours after catheterism, and an independent ^liill 
due to septic absorption, occurring one or more days later. 

3. Congestion of the Urinary Tract, caused by the Sudden Evacuation of a 
Habitually Distended (and usually ffypertrophied) Bladder. — This cause is re- 
sponsible for the so-CHEklled uretlural fever — which is really the beginning of 
cystitis, pyelitis, and nephritis — which follows the use of the catheter in 
cases of prostatic hyper^phy ; and is seen vdth especial frequency at the 
beginning of habitual catheterism or '' the commencement of catheter life '* 
in old men ; the same condition results from the cutting or rapid dilata- 
tion of stricturo in the posterior urethra, and is responsible for much of 
the illness and mortality following operations for stone in the bladder. 

4. An aggravation of pre-existing renal disease by the sudden removal of a 
habitual impediment to the evacuation of the urine. This is, of course, of 
essentially the same nature as the congestion of the urinary tract previoiisly 
mentioned. So far as I am able to ascertain, both from personal experience 
and from the observation of others, the use of the catheter never excites nor 
aggravates an inflammation of the kidney except in those cases in which 
an impediment to the evacuation of the urine has long existed. In this 
case thero exists, as has been already emphasized several times in these 
pages, an excessive pressure in the tureters and pelves, which may even ex- 
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tend to the urinary tubules of the kidneys ; and it is the sudden remoTal 
of this accustomed pressure by instrumental interference in the urethra or 
bladder which occasions an intense congestion and aggravation of a pre- 
existing inflammation ; in fact, this congestion may of itself excite an in- 
flammation in kidneys which had previously exhibited no signs of such con- 
dition. If the kidneys be extensively diseased, the introduction of a catheter 
may be followed by complete and fatal anuria, even though the bladder be 
normal. In this case the effect is produced not by the evacuation of re- 
sidual urine and institution of an inflammatory reaction, but simply by the 
reflex disturbance of the renal circulation. Such reflex anuria may be 
produced even in normal kidneys, but is more probable if the organs be 
disorganized by disease. 

6. The Introduction of Septic Matter into the Bladder by the Use of Uh- 
clean Instruments. — ^As h^a been already stated, such introduction occasions 
no appreciable reaction in cases in which the bladder is quite normal and 
evacuates itself completely. But in most instances in which the use of an 
instrument is necessarv, tiie bladder is not in its normal condition and 
does not evacuate itself completely. Whenever there exists a habitual re- 
tention of *' residual urine " in the bladder, the introduction of septic 
matters upon an instrument is followed by ammoniacal fermentation of 
urine and cystitis. If, as so frequentiy happens, the habitual distention 
with urine exists not only in the bladder but also in the ureters and pelves, 
this ammoniacal fermentation and consequent inflammation extends from 
the bladder to the kidney ; such is the etiology of suppurative nephritis 
or " surgical kidney " as the result of catheterism. 

Clinically it will be observed that the chill, fever, and other constitu- 
tional disturbance devoid of anatomical explanation, and therefore ex- 
plained by reflex nervous influence, are exhibited witiiin a veiy few hours 
after the passage of the instrument, perhaps even begmning during its 
introduction ; while those conditions which are caused by circulatory dis- 
turbance, often culminating in inflanmiation, manifest the first symptonis 
rarely in less than twenty-four hours, and often after the lapse ik several 
days subsequent to the passage of the instrument 
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CHAPTER V. 
PBECAUnONB TO BE OBSERVED BEFORE OATHETEMSM. 

These consist chiefly in ascertaining, so far as may be, the presence of 
any disease of the bladder or kidneys prerious to the introduction of the 
catheter. I wish to emphasize the word bladder in this connection, since 
many surgical teachers either ignore entirely the condition of the bladder 
or assign to it a very subordinate place, concentrating their attention upon 
the condition of the kidneya 

An individual who has no stricture, no prostatic hypertrophy, no tight 
phimosis or contraction of the meatus, no paresis nor atony of the bladder 
— in short, no inability to evacuate the bladder completely— can be (prop- 
erly) catheterized without danger, no matter what the condition of the 
kidneys may be. The worst that can be apprehended in such a case is a pro- 
nounced nervous reaction. This may be so severe as to occasion the friends 
of the patient much alarm for a short time, and include fever, delirium, and 
even convulsions ; but it is of temporary duration, and occasions no per- 
manent disease. So far as I can ascertain bv a careful examination of the 
literature, iJie only cases of death from '' euiock " after catheterism have 
been in individuals suffering from chronic disease of the bladder or 
urethra, or from acute over-djistention of the bladder. 

Various medicinal agents have been recommended and employed for the 
purpose of diminishing this liability to nervous reaction from catheterism ; 
among these quinine and opium have been especially lauded, but, like the 
rest, have often failed. This &ilure is not surprising when we remember 
that tiie distinction between urethral fever of pure^ nervous origin on 
the one haxid, and of anatomical source on the other, has not always been 
clearly recognized by surgeons. 

The existence of stricture, prostatic hypertrophy, or other condition 
which may naturally induce habitual retention of more or less urine in 
the bladder, calls for the greatest care in catheterism. In such cases ihe tn- 
sirument used must be dean — aurgioaUy dean — a condition attained by brief 
immersion in a weak solution of corrosive sublimate, and the bladder must 
never be cU once completely evacuated. Considerable tact and judgment 
must be exercised in canTing out the last injunction, since we are not 
alvmys in a position to know just how much urine is contained in the 
bladder. If this organ be distended vnth mine, as happens in those cases 
in which the catheter is required in consequence of the inability to void 
the urine, the quantity can be estimated by palpation and percussion over 
the q^physis ; in such cases the catheter can be withdniwn when only 
half or two thirds of the urine is evacuated. 

More frequent and more susceptible of injury are the cases in which 
there exists not an acute but a chronic retention of urine, in consequence 
of prostatic hypertrophy or stricture of small calibre. In cases of the 
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former class the catheter is introduced perhaps not to relieve an acute re- 
tention of urine, but as the commencement of the treatment necessary 
during " catheter life." In such cases it is all-important that at least haU 
of the residual urine (if this exceed one or two ounces in quantity) be al- 
lowed to remain in the bladder. If the quantity of residual urine be great 
— six, eight, or ten ounces — ^its presence is readily detected by manu^ ex- 
amination edt&r the patient has evacuated the bladder so far as he can. It 
is not uncommon to find instances, chiefly elderly men with prostatic hyper- 
trophy and thickened bladder, in whom rectal and abdominal examination 
reveals a tumor as large as the fist after the patient has, as he supposes, 
voided the last drop of urine. In these cases in which we can detect and 
outline the still pi^y filled bladder, we can estimate approximately the 
amount of residual urine before introducing the catheter, and then having 
permitted not more than half of this quantity to escape, withdraw the in- 
strument In many other cases we cannot determine satisfactorily how 
much, if any, residual urine remains after the voluntaiy act of micturition ; 
in such cases the catheter is introduced and the size of the stream which 
issues from it noted ; if this be full and strong, it is probable that several 
ounces of residual urine are present. In any case, however, in which the 
catheter reveals residual urine after the patient has exerted his entire abil- 
ity in evacuating the bladder, not more than one or two ounces of this re- 
sidual fluid shoijdd be permitted to escape at the first use of the instrument. 
Moreover, a saturated solution of boracio acid, equal in volume to one-half 
of the residual urine removed, should be injected and permitted to remain. 
Similar precautions should be observed in introducing the catheter in 
cases of long-standing, contracted stricture ; only a portion of the urine 
should be removed. In this way, and thus only, can we have an assurance 
of avoiding the most serious consequences, such as happened in a case 
which came under the writer's observation (and constitutes by no means 
an isolated or imique instance in surgical experience). In this casd a man 
was admitted to hospital suffering from acute retention of urine caused by 
the effects of a delmuch superadded to an old and contracted stricture. 
After various futile attempts with elastic catheters, a small conical silver in- 
strument was introduced into the bladder, the c^ort occasioning trifling 
hemorrhage from the urethra. Nearly four pints of urine were evacuated. 
The catheter was used three times daily for two days, at the end of which 
time the patient had regained the ability to void urine. It had been de- 
cided to dilate the stricture, when, upon the third day after admission, the 
patient had a severe chill followed by fever, prostration, and the usual 
symptoms of the so-called typhoid condition. The urine became scanty 
and bloody. At the end of a week he died. The autop^ showed no recent 
lesion at the seat of stricture, but a hypertrophied bladder with well-marked 
trabeculsB and a diverticulum just at the right edge of the trigonum, 
dilated ureters and pelves. The bladder wall was soft, swollen, and con- 
tained numerous abscesses from the size of a pea downward ; there was a 
perivesical inflammation and collection of pus betwoeii the bladder and 
rectum. The mucous membrane of the bladder was swollen, soft, injected, 
and at several places eroded. The kidneys were engorged with blodd, and 
showed under the microscope numerous miliary hemorrhages. In ^ort, 
the case was one of cystitis and pericystitis in a habitually distended and 
hypertrophied bladder. The cause of the inflammation was not nervous re- 
flex action nor injury to tiie urethra, but the immediate evacuation of all 
the urine contained in the bladder, or the use of an unclean catheter, or 
both ; a result which might have been avoided had the catheter been carer 
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fully oleansed before introduction, and unihdraum when half of the canierUs 
of the bladder had escaped. 

The exploration with the sound or catheter affords certain information 
as to the condition of the urethra and bladder. A narrow stricture op> 
poses the progress of the instrument ; and if a conical sound of such 
size be used as permits the entrance of its point into the stricture, the in- 
strument is observed to be firmly grasped by the urethra. This condition 
may be, however, simulated by spasmodic contraction of the urethral mus- 
cles in the membranous portion ; the similarity is increased by the fact 
that the adjacent portions of the bulbous and membranous urethra are 
especially often the seat of strictura To a practised hand the difference 
between the grasp of the compressor urethrse and of a stricture is usually 
apparent at once ; if there be any doubt, it can be decided by maintaining 
a gentle pressure with the point of the instrument against the obstruction. 
A spasmodic muscular contraction soon yields and resistance vanishes ; 
while a stricture, though dilating sufficiently to permit the passage of the 
instrument, stiU maintains an appreciable pressure and opposition. 

The passage of the sound tdong the urethra may also reveal points of 
extareme sensitiveness; this condition is frequent affcer gonorrhcBa, and 
may be due to the presence of eroded or granular areas, a question to be 
decided by the endoscope.. 

The passage of the point of the instrument along the prostatic urethra 
is usually, even in health, accomp>anied with an unpleasant, x>erhaps pain- 
ful sensation. In cases of prostatitis, the patient experiences extreme pain 
which may an»>unt even to agony, causing him to scream and struggle to 
escape the sound. 

The introduction of the sound or catheter into the bladder should be 
made when tiiis organ contains considerable mine ; if it be empiy, fluid 
ilbould be injected, whence the advantage of using a catheter rather than a 
sound for exploring the bladder. By means <^ the instrument we ascer- 
tain the sensitiveness, the consistence, the smoothness, and the elasticity of 
its walls ; the presence of foreign bodies or of tumors ; and an approximate 
estimaticm of its normal capacity. 

In its normal state the lining membrane of the bladder endures the 
gentie contact of tiie instrument without experiencing pain ; it is tmiformly 
smooth ; it is sufficientiy elastic to permit the point of the instrumrait to 
carry tbd viraU of the bladder at least an inch beyond its original position, 
and to expel the catheter to the same extent when the pressure is removed. 
The short-beaked instrument already recommended can be rotated so that 
its point makes a complete revolution in the bladder without meeting any 
decided resistance. 

In abnormal states the instrument often reveals decided departures from 
these characteristics. If the mucous membrane be inflamed, or if there be 
ulceration or a morbid growth present, the contact of the sound causes ex- 
quisite pain. In general cystitis the mucous membrane is everywhere thus 
sensitive ; if there be ulceration from a malignant growth or other cause, 
this sensitiveness is usually localized. 

Hypertrophy of the bladder wall is indicated by the presence of trabe- 
culse, hypertrophied muscular fibres separated by depressions. In this 
condition the point of the sound can be felt to scrape over the ridges thus 
produced. In cases of muscular hypertrophy, moreover, the bladder wall 
does not yield readily to pressure witii the instrument The presence of a 
foreign body or of a growth in the wall of the bladder opposes a localized 
resistance to the rotation of the sound. Morbid growths as well as calculi 
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are usually found at the base of the bladder ; and it sometimes happens 
that the only tactile evidence of a neoplasm in the bladder is afforded by 
the resistance encountered in the e£fort to rotate the sound toward one 
side, while it moves readily toward the opposite side. 

The careful injection of warm water through the catheter into the 
bladder may enable us to distinguish simple dilatation from dilatation with 
hypertrophy. In the former condition the bladder yields readily to the 
entering liquid, and expels it again in a feeble stream ; if there be hyper- 
trophy, on the other hand, the bladder tolerates but a small quantity of 
fluid, the distention of its wall arousing an irresistible desire for its con- 
traction, by which the water is forcibly expelled. 

In some cases the mucous membrane of the bladder is coated in spots 
with scales of phosphatic concretions ; these give to the exploring instru- 
ment a sensation wnich may readily be mistaken for the roughness com- 
municated by hypertrophied muscular fibres. 

In many instances exploration with the sound is materially assisted by 
a finger in the rectum or by a hand oyer the symphysi& In the normal 
bladder the point of the instrument can be readily detected from the rec- 
tum, and (except in fleshy persons) above the symphyda In abnormal 
conditions various bodies may be so interposed as to prevent such approxi- 
mation of the finger and the point of the sound. Thus an enlargement of 
the middle lobe of the prostate may extend so far toward the fundus of 
the bladder that its upper edge cannot be reached by the finger in the rec- 
tum. Morbid growths, whi(^ are usually situated upon or in the inmie- 
diate vicinity of the trigonum, may also prevent such contact, and can 
sometimes be defined between the sound and finger. Diverticula of the 
bladder — ^protrusions of its mucous membrane between the muscular fibres 
— are also usually found near the trigonum, and can sometimes be readily 
detected by conjoined examination. In one case of prostatic hypertrophy, 
with consecutive thickening of the muscular coat of the bladder, I was en- 
abled to feel distinctiy the entrance of the sound into the diverticulum with 
the hand which held the instrument, while vnth the finger in the rectum I 
distinguished its point projecting just to the outer side of the seminal 
vesicle. 

By means of the sound in the bladder and a hand over the symphysis, 
it is sometimes possible to detect a thickening of the anterior wall sudi as 
may occur from a morbid growth located in this portion of the bladder. 
Occasionally a pedicled tumor attached to some other portion of the 
bladder wbIL has been detected in the same v^ay. 

A bimanual exannnaiion of the bladder has at times great advantages 
This is accomplished bypassing two fingers, or even the entire left hand as 
far as the thumb, into the rectum, while the right hand placed just above 
the symphysis exerts firm pressure downward and backward toward the 
rectum. The patient must of course be imder the influence of an an- 
aesthetic. In tids way the body of the bladder is brought between the ap- 
proximated ends of the fingers ; and if the patient be not too fleshy, tiie 
organ can be explored with considerable delicacy. Yolkmann states that 
he has been enabled in this way to detect the presence of a stone as small 
as a bean. He advises that, in children especially, the object in the bladder 
be pressed by the fingers in the rectum up against the abdominal wall, 
where it can be seized and outlined by depressing the skin around it He 
has thus been enabled to estimate with accuracy the size and shape of a 
calculus. The method is, of course, not devoid of danger to both rectimi 
and bladder. 
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CHAPTER VL 
DIGITAL EXAMINATION OF THE BLADDER 

Bt the methods already described the condition of the bladder can be 
ascertained with sufficient accuracy in most cases. They are especially 
satisfactory in the female ; for a finger in the vagina, with or without the 
assistance of the hand over the symphysis, affords more definite and satis- 
foctory information than can possibly be obtained by rectal examination in 
the male. The entire cavity of the bladder is thus brought within the 
range of palpation ; the trigonum can be outlined, and its apices can be, 
with a litde practice, distinctly recognized. This is an anatomical point of 
^me importance, since by means of a vaginal examination the onfices of 
the ureters, located at the angles of the trigonum, can be located and re- 
tained in position while a catheter is introduced into them. 

The introduction of a sotmd enables the surgeon to explore the vesical 
wall with this instrument, and to include a considerable portion of it be- 
tween the finger in the vagina and the point of the instrument in the 
Uadder. Oalouli or other foreign bodies (the latter more frequently found 
in the female than in the male bladder) and morbid growths can thus be 
detected and outlined. 

In many instances it is extremely desirable to make a digital examina- 
tion of the interior of the bladder. In the female this can be readily 
aocompHahed by dilaiaHon of the urethra. This procedure, which was first 
brought prominently before the profession by Simon, of Heidelberg, is 
readily executed ; but it has been foimd to contain possibilities of injury 
and danger which were hardly appreciated by the surgeons who first* em- 
ployed it, and it should be practised only when less radical methods of 
examination fail to furnish the information required. 

Simon used, for this purpose of rapid dilatation of the urethra, a series 
of dilators made of hard rubber. These instruments were seven in num- 
ber, constituting a gradually increasing series^ the smallest about one-third 
of an inch, the largest nearly an inch and a quarter in diameter. They 
were introduced in succession, each being allowed to remain from one to 
two minutes. The largest has a circumference equal to that of the ordinary 
forefinger, which can therefore be introduced into the bladder immediately 
after the removal of the largest dilator. 

These instruments of Simon have been superseded by dilating specula. 
It is extremely important that a proper instrument be used, since if the 
dilatation be effected, as is usually the case, by means of some instrument 
designed for another purpose — such as uterine dilators, polypi forceps, etc. 
— ^laceraticm of the mucous membrane and incontinence of urine are almost 
inevitable. It is important that the distending force of the instrument 
should be distributed equally around the entire circimif erence of the urethra 
and not upon two or three points only, as occurs when uterine dilators, etc., 
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are employed for this purpose. The dilatation should be continuous, uni- 
form, and gradual ; the instrument should be so constructed as to permit 
the exercise of much or little force, according to the resistance to be over- 
come. The combined dilator and speculum, devised by Stein, of New 
York, is a most satisfactory instrument for securing these results. If this 
be properly employed, there is but little danger of serious laceration or 
more than temporary incontinence ; with it the preliminary incisions of the 
urethral orifice, which Simon was in the habit of making, are unnecessary. 
Before using other instruments three incisions may be made, two lateral 
ones a tenth of an inch deep, and one at the inferior border of the meatu% 
a quarter of an inch deep. In using Stein's dilator, *' the patient being on 
the back or side and aneesthetized, &e instrument is introduced and rapidly 
dilated to a point at which some resistance is felt, when the dilatation is 
proceeded with more slowly and cautiously, the canal being stretched a 
few millimetres at a time, the force exerted being in inverse proportion 
to the resistance to be overcome, and a sufficient interval of tune always 
allowed to elapse for the tissues to relax before further dilatation is made. 
In this manner the instrument is gradually expanded to the circumference 
of the index finger, or if need be to its fullest capacity, which is six and a 
half centimetrea" 

Dilatation with the fingers alone, so frequently performed, is produc- 
tive of most disastrous consequences, and is always fraught with danger. 
I have seen perivesical inflammation and abscess, and even fatal peritonitis, 
caused by this digital dilatation. 

The degree of dilatation permissible varies, of course, with the age of 
the patient as well as in different adults ; the pain and danger of laceration 
are proportionate to the rigidity of the canal, which is usually most pro* 
nounced at the meatua Simon directed that in patients under fifteen 
years of age the urethra should never be dilated more than 1.5 to L7 
ctm. in diameter ; and that in the adult female the calibre of the canal 
should not be made to exceed 2 ctm. This is a safe rule ; yet in many 
instances the dilatation has been carried to a much greater degree without 
ill results ; both index fingers, or a finger and forceps, have been simultt^ 
neously introduced into &e urethra without causing even temporary in* 
isontinence.^ 

When the forefinger is introduced into the bladder, the middle finger 
of the same hand rests in the vagina, while the other hand, placed above 
the symphysis, presses the abdominal v^all downward so as to bring the 
fundus of the bladder within reach of the exploring finger. 

Unless every precaution be taken, including anaesthesia of the patient, 
the choice of a proper instrument, the utmost gentleness in manipulation 
after the introduction of the finger into the bladder as well as during the 
dilatation of the urethra, this operation is fraught with danger. In favor* 
able cases there may occur nothing worse than incontinence of urine for a 
few hours ; in other instances this incontinence has persisted for weeks or 
months ; in still other cases — probably only when gross errors are com- 
mitted — pelvic inflammation and abscess, and even peritonitis, have fol- 
lowed. 

DigitdL expUyraitvon of the male bladder can be made through a perineal 
incision, a method of exploration recently employed and' brought {HX)mi- 
nently before the profession by Sir Henry Thompson and Mr. Whitehead. 
The operation consists simply in external urethrotomy in the membra* 

1 Schatz, WinokeL 
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notis portion ; the novelty lies therefore not in the operation itself, but in 
its performance for the purpose of permitting digital exploration of the 
bladder. A grooved staff is introduced, an incision made in the raphe of 
the perineum to the membranous urethra, which is then opened sufficiently 
to admit the index finger of the left hand ; this is then pushed through 
the urethra to the bladder. If the anaesthesia is so complete that the ab- 
dominal muscles are quite relaxed, pressure with the right hand above the 
pubes brings nearly every portion of the surface of the bladder into con« 
tact with the end of the finger introduced through the urethra. 

The operator carefully observes the condition of the vesical mucous sur- 
face, whether it is everywhere smooth, or roughened in spots ; thickening 
of the mucous membrane, projecting villi, and neoplasms may be found ; S 
bands of muscular fibres with intervening depressions are distinguished, 
the bladder is hypertrophied ; in such cases a careful search for calculi 
should be. made, since these may be partially enclosed, or even entirely 
encysted in the cavities between the folda In one of Thompson's cases (a 
woman), there was '* found springing from the centre of the trigone a firm 
prominence, externally consisting of some soft structure and almost poly- 
poid in form ; but on drawing it forward in the attempt to ligature its 
base, this outer layer was first scratched through, when a hard calculus, 
about the size of an acorn, was disclosed and enucleated, the prominence 
disappearing." 

Otis,* after performing median lithotomy and searching the bladder for 
a foreign body in vain, was about to discontinue the exploration when his 
finger grazed a soft, pendulous body as large as a bean ; this was extracted 
and found to be an encysted calculus covered with clotted blood. 

Sometimes a scale consisting of phosphates, or of a pseudo-membrane 
incrusted with urinary salts, has been detected and removed by the 
finger-nail; "indeed, it is difficult to say at present what may not be 
found, as ^esh experiences have brought to light conditions to some ex- 
tent not heretofore recognized" (Thompson). Even if no tumor, calculus, 
nor morbid condition of the surfece be detected, great benefit is often de^ 
rived by the repose secured to the bladder through this operation ; a large 
rabber catheter introduced through the wound and permitted to remain 
for six or eight days, relieves the bladder from the necessity for contraction 
and has sometimes entirely removed the morbid ^rmptoms which led to the 
operation, by giving rise to a suspicion of a foreign body in the bladder. 

Digital exploration is justifiable and frequently useful, not only in 
tiiose cases where the existence of a vesical tumor can be safely affirmed 
upon the symptoms present, but also in many other instances where the 
cause of the morbid symptoms may be obscture and undetected. Yet be- 
fore the surgeon imdertakes this operation, he should exhaust all the less 
serious and radical means of exploration, including a determination of the 
urethral calibre by means of the urethrometer, and the inspection of the 
urethra through the endoscope. For these instruments may reveal in a 
urethral consixuction, polyp, or granular surface, the source of and means 
of reheving symptoms which are referred to the bladder — ^irritability, pain, 
hemorrhage ; if the morbid influence of slight urethral abnormalities be 
forgotten or ignored, the surgeon may be betrayed into performing a use- 
less and unjustifiable exploration of the bladder. Premising that these 
methods of exploration nave been employed, and have failed to explain 
and relieve the morbid condition, we may accept Sir Henry Thompson's 

* Loc. oit, p. 546. 
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conclusions, based upon an experience of thirty-eight cases, as indications 
for the performance of urethrotomy in the membranous portion. He says : 

*^ On carefully analyzing these cases there appear to be four chief forms 
of vesical disease, in which the operation of opening the urethra for the 
purpose of withdrawing the* urine altogether by an artificial route, and so 
suspending the functions both of the bladder and urethra for a time, may 
render good service. Besides these, there remains a fifth class of cases, 
namely, those in which the operation is imdertaken solely with a view of 
exploring, when the presence of a tumor may be strongly suspected. 

*' 1. The first class consists of those cases, not unfoequently met wdth, 
in which all the symptoms of chronic cystitis have existed for a long 
period and in a severe degree, and which persist in spite of long-continued 
and appropriate treatment ; while at the same time it is understood that 
the absence of material cause for the cystitis, such as stone^ stricture, vesi- 
cal incompetence, etc., have been ascertained. 

" 2. The second class of cases includes those examples of prostatic hyper- 
trophy and of atony of the bladder in which that organ must be emptied 
by the catheter many times in the twenty-four hours, and in which painful 
chronic cystitis is obviously aggravated it not maintained by the necessary 

i)rocess of relief. These are usually cases in which the disease has existed 
or years, and which have arrived to all appearance at the latest stage, 
unless complete relief can be afforded. 

*^ 8. The third class embraces those cases^ less rare perhaps than they 
have been supposed to be, in which the existence of impacted calculus 
er of adhering calculous matter may be suspected or may be known to be 
present by sounding. 

''4 In the fourtii class I placed those cases in which painful and very 
frequent micturition or bleeding, separately or combined, may have long 
existed ; without signs of cystitis, the urine being clear, free or nearly 
•so from mucous or purulent deposit ; furthermore the cause of these 
symptoms has baffled the most careful inquiry. On exploration being 
made no organic change is discovered, no light is obtained on the diagnosis 
of the case, but the functions of the bladder and urethra are suspended for 
a week or so, and the patient gets well more or less completely." (It is in 
these cases especially that the endoscope and the urethrometer — ^means of 
exploration which Thompson does not yet employ — should be used before 
the bladder is opened ; careful inquiry is not baffled until the urethra has 
been measured and inspected, and the urine examined ; and any abnor- 
mahties thus discovered have been removed without relief to the vesical 
symptoms.) *'0f this remarkable history there are six examples in the 
series, of which three perfectiy recovered, besides three others in which 
great improvement took place but not complete recovery. The result of 
operation undertaken in the circumstances described as a last if not almost 
hopeless resource, has been surprising and fraught with great interest I 
am disposed to think that there are some persons in whom an attack of 
cystitis with extreme frequency of micturition having been set up, the want 
to relieve the bladder every half hour or hour, at first natural and neces- 
sary, still continues after the local disease has passed away in spite of their 
efforts to overcome it, as the result of what may be regarded as persistency 
of a morbid habit in certain constitutions. I cannot further elucidate the 
pathological condition in any one of them, having discovered nothing by 
the investigation to account for the symptom&'' 

When we remember that Thompson recognizes no abnormality in the 
urethra which is not revealed by passing a No. 12 sound, we are inclined 
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to the suspicion that the possibilities of diagnosis were not exhausted in 
these cases by the exploration of the bidder; and this suspicion is 
strengthened by the meagre details of his cases in which the operation 
failed to afford relief. In one of these (case 41), the patient was a man 
aged forty-five. " Many years painful symptoms and treatment for alleged 
stricture which does not exist" (?). "During last twelve months great 
frequency of ipicturition ; now every half hour night and day. Instru- 
ments have been passed by himself and others up to the neck of the bladder 
and then failed to enter. Examination shows that the neck of the bladder 
is distinctly tense, rigid on the lower aspect, but the short-beaked sound 
passes over it readily in the bladder ; nevertheless there is no stricture, for 
No. 15 (English) will enter " (?). 

" April 14, 1884 Exploration. The finger on entering the bladder 
encountered rugse and a roughened sur&ce of mucous membrane, especi- 
ally at upper part of bladder. The neck of the bladder was exceedingly 
tight, grasping the end of the finger like a ring ; I divided this at &e 
lower border so that the tension ceased. Free bleeding followed. A tube 
was tied in four or five daya He recovered slowly, and gradually regained 
power to retain his urine ; the intervals being from two to three hours in 
the middle of May." 

Since in other cases the ^mptoms described have disappeared en- 
tirely after division of a slight urethral constriction, the calibre of this 
channel should be carefully explored in such cases before the bladder 
is opened ; the passage of a No. 15 sound is certainly not conclusive evi- 
dence that the urethra is free from abnormalities, and is therefore 
slight justification for the operation performed in this case, which ap- 
parently did not reveal nor remove the cause of the difficulty, and ap- 
pears to have furnished but little relief. Furthermore, it may not be for- 
gotten that organic disease of the kidney, as well as undue acidity of the 
urine, may be manifested solely by symptoms which are referred to the 
bladder and which suggest the existence of vesical calculus or neoplasm. 
Otis had the rare opportunity of examining post-mortem a typical case of 
this sort* Frequent and ptunful urination, pain in the glan penis, vesical 
catarrh, and an occasional admixture of blood with the urine, had been 
observed for two years ; these symptoms were aggravated by riding in 
a cart Careful and repeated soundings had fouled to detect anything 
abnormal in the bladder. A congenital contraction of the meatus had 
been divided and a large instrument passed through the urethra with 
but slight benefit. A digital exploration of the bladder through the 
perineum revealed no cause for the symptoms. Even at the autopsy no 
explanation of the difficulty was discovered in the bladder, but *' the kid- 
neys were filled with tuberculous deposits." 

When tharelbre all the less direct means of diagnosis have been em- 
ployed in vain ; after kidneys, urine, urethra, rectum, and genitals have 
been examined and suggestive abnormahties corrected without reheving 
the vesical symptoms, the digital exploration of the bladder may be per- 
formed. It has occasionally revealed a morbid condition which, while 
susceptible to relief, must necessarily escape recognition by other means 
than digital contact Thus in one of Thompson's cases (a female) who had 
for three years suffered severely from frequent and painful micturition, 
the cavity of tlje bladder was very small, apparently because the vesical 
walls were extensively bound together by adhesions ; these were readily 

» Loc. cit, p. 567. 
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overcome by the finger. After the operation micturition was painless, 
though still frequent. 

This operation has been performed more than fifty times by Thomp- 
son, Whitehead, and Morris, in cases where the bladder was believed to 
contain tumors or calculi ; in many of these instances the suspected objects 
were found and removed through the incision. Thompson recommends 
it as easy of performance, practically devoid of danger, and capable of af- 
fording valuable information ; he regards renal disease and cancer as con« 
tra-indications for its performance. Probably renal disease constitutes, 
per 86, no objection except when it is secondary to habitual distention of 
the bladder. In one case of cancer of the bladder in which I performed 
the operation — not so much for purposes of exploration, since the diagno* 
sis was already established, but as a means for relieving the patient from the 
torture consequent upon his frequent and painful urination — ^marked re< 
lief and decided benefit were secured. The tumors hitherto removed by 
this method have been chiefly polyps and fibromata. There is undoubt- 
edly a large field for this procedure also in the detection and removal of 
certain eiilargements of the prostate, particularly those in which the middle 
lobe projects into the bladder so as ix> impede or even prevent the evacu- 
ation of urine. Such fragments of the prostate have been repeatedly re- 
moved accidentally during the performance of lithotomy, cystotomy, and 
lithotrity, with great benefit to the patient ; by the performance of this 
simpler and safer operation the same good results might be achieved. 
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CHAPTER VIL 
INSPECTION OF THE UBETHRA— ENDOSCOPY. 

The attempt to render the mucous membrane of the urethra and blad- 
der accessible to the eye has been the subject of many endeavors within 
the last thirty years. That it was possible to bving limited portions of the 
vesical and urethral membrane within the range of vision was demonstrated 
twenty years ago, and as a result exalted expectations of consequent ad- 
vances in urethral surgery were entertained. These anticipations were, 
however, but meagrely realized ; the few individuals who expended upon 
the subject the time and study necessary for a proper use of the compli- 
cated endoscopes then employed, did not succeed in convincing the pro- 
fession at large that the instrument possessed a tangible value for practi- 
cal purposes. The endoscope has been and is generally regarded as an 
interesting toy, whose practiciEd usefulness exists only in tiie distorted im- 
agination of enthusiast. This impression, which still prevails largely in 
the profession, is based not upon practical experience — for comparatively 
few practitioners have had an opportunity to learn its use — ^but is derived 
largely from surgical writers on these diseases, who possibly express a 
prejudice rather than the result of ample experience. Thus Sir Henry 
Thompson, in the last edition of his "Clinical Lectures," says (p. 8) : "I may 
tell you at once, that if a man has a good and a tolerably practised hand, 
with a fair share of intelligence, I do not think he wiU gain a great deal 
by the endoscope ; and if he has not, I think it will be of no use at all" 
" In ninety-nine cases out of a hundred you can arrive at the necessary in- 
formation without it" And notwithstanding the repeated demonstrations 
to the contrary, he persists in saying : '* I may mention that no one has 
yet been able by its means to identify the veru montanum." 

These statements, which because emanating from so high an authority, 
are generally regarded as expressing the actual state of the case by those 
who have no experience with the endoscope, are based upon the use of the 
complicated instruments contrived by Desormeaux and Cruise. And so 
&r as these instruments are concerned, the statements doubtless represent 
approximately the actual state of the case. 

It is quite otherwise, however, with the simple endoscope which has 
been in the last few years brought prominently before the profession of 
Germany and Austria by Dr. Josef Grttnfeld, of Vienna. By his demon- 
strations to the Boyal Society of Physicians in Vienna, as well as to numer- 
ous pupils, GrQnfeld has shown that the endoscope has in a certain limited 
Jidd the greatest importance in the diagnosis and treatment of urethral 
diseases. As evidence of the appreciation bestowed upon it, may be ad- 
duced the fact that Billroth and LOcke have devoted to the subject one 
volume of their " Deutsche Chirurgie," which has appeared as " Die En- 
doskopie der Hamrohre und Blase " by Dr. GrQnfeld. 

It was my privilege some years ago to enjoy the private instruction of 



Digiti 



zedbyC^OOgle 



70 DISEASES OP THE URINART ORGANS. 

Dr. Ortlnfeld for many months, as well as to observe the practice of Pro- 
fessor Auspitz, of Vienna. Through my observation then, as well as per- 
sonal experience since, I am convinced of the value of the endoscope as 
one important means in the diagnosis and treatment of urethral diseasea 
While it is undoubtedly true that the instrument has a practical value for 
positive diagnosis in comparatively few cases only, yet in these few cases it 
is absolutely indispensable, affording information which can be acquired 
in no other way, and furnishing the only rational and successful plan of 
treatment Moreover, it has an extensive application as a means of nega> 
tive diagnosis, that is, of excluding possible pathological conditions, and 
thus arriving at a correct conclusion. Most of the stcmdard text-books on 
this subject impart a mistaken impression ; they demonstrate satisfactorily 
that the endoscope has a very limited field of usefulness, biU ignore Us value 
in that limited Jidd. Even if we admit the accuracy of Sir Henry Thomp- 
son's sweeping assertion, ^lat '' in nineiy-nine cases out of a hundred you 
can arrive at the necessary information without it," it is certain that in the 
remaining case no definite information nor successful treatment is possible 
without it ; and it is highly probable that in several of the ninety-nine 
cases actual inspection of the urethra will show that the "necessary" in- 
formation secured without the endoscope is not accurate. That Sir 
Henry's impressions upon the subject are at least somewhat inaccurate, is 
shown by his statement that no one has yet been able to identify the vera 
montanum ; for this can be and has been readily identified by numerous 
observers. In order to settle all doubt upon the matter, GrOnfeld intro- 
duced a needle by means of the endoscope into the urethral orifice of the 
ejaculatory duct in a cadaver in the Budolf Hospital, Vienna ; the urethra 
was then laid open by the prosector, Dr. Ghiari, and the needle was found 
at the point indicated. 

The information which can be derived exclusively by the endoscope is 
required in comparatively few cases ; the instrument, even in its simplest 
and most valuable form, does not fulfil the exaggerated expectations which 
were entertained in the earlier years of endoscopy ; but as an accessory to 
the armament of the surgeon who deals especially with diseases of the 
urinary organs, it is absolutely essential This opinion is, as already 
stated, the outgrowth of personal observation and experience, and is at 
variance with that prevalent in the profession and endorsed by most of 
our standard authorities ; yet it is gratifying to read in the last edition of 
Bumstead and Taylor (page 108), " It will readily be seen that, for the 
purposes of diagnosis, the endoscope proves itself to be an invaluable in- 
strument in many cases, as, for instance, in those of urethral polypi, or ex- 
coriations which might otherwise escape detection. It reveals also the 
presence and the exact seat of patches of granulations, spots of herpes, 
etc. And as applications can be made through the tube it enables us to 
reach these parts directly." 

Endoscopy is now, so far as the instruments and their manipulation is 
concerned, one of the simplest and easiest modes of examination employed 
in the diagnosis and treatment of genito-urinary diseases. There are re- 
quired endoscopes or urethral tubes, a head or hand reflector, and a 
source of illumination. 

The endoscope itself is simply a tube by which the urethral walls are 
held asunder so as to permit the passage of Hght rays. The simplest 
form, and the one which is capable of the most general application, is con- 
structed, except as to calibre, like the ordinary cylindrical vaginal specu- 
lum (see Fig. 3). 
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The length of this — the " simple endoscope *' of GrQnf eld — ^varies from 
6 to 13 ctm., exclusive of the external funnel-like rim. For the examin- 
ation of the anterior urethra only, Grunfeld commonly uses an instrument 
10 ctm. long ; for the posterior urethra a length of 12 or IB ctm. is re^ 
quired. In special cases an instrument 6 to 8 ctm. is sufficiently long. 
It is of course desirable to use the shortest instruments which confer the 
required length, since the loss of light increases rapidly with the length of 
the tube. 

The calibre of the instrument varies also from 16 to 24 Charri^re ; the 
larger sizes furnish, other things being equal, a more distinct view because 
of ihe greater amount of light permitted to enter and return through the 
instrument. 

For ordinary purposes four endoscopes suffice, two 12 ctm. long each, 
corresponding to 18 and 22 Charrii^re respectively ; two others 10 ctm. 
long, having the same respective diameters. 
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Fxo. 3.— OrtUifeld^s Urethral Endoooope with Conductor. 

For special purposes other forms are used. For the inspection of the 
mucous membrane of the bladder in the male, the tube is made from 13 
to 15 ctm. long, and its vesical extremity, cut obliquely, is closed with 
glass so as to prevent the urine from entering the tube. Another instru- 
ment used for the same purpose is shaped like a male catheter with a short 
beak, a portion of whose convex curve is replaced by a plate of glass. 
These two instruments have but little value in practice, since the inspec- 
tion of the vesical mucous membrane is opposed by certain obstacles 
which are practically insurmountable and which are not met in the at- 
tempt to view the urethra. 

For practical purposes the simple straight endoscope is the most desir- 
able and the most generally useful ; in fact all the information of practical 
value which has as yet been obtained by means of the endoscope, is secured 
through this instrument ; and it is naturally the only one which is useful 
in a tiberapeutical way, since it alone permits local applicationa In the 
following remarks, this form alone is designated, unless it is otherwise 
specified. 

Use op the Endoscope. 

Having selected the instrument, shorter or longer and smaller or larger 
in calibre according to the requirements of the case, the employment of it 
includes attention to three points especially : 1. The position of the patient 
2. The arrangement of illumination. 3. The manipulation of the tube 
itsell 
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For the examination of the anterior urethra, liie patient may simplj 
mi upon a chair ; in order to reach the posterior urethra, the patient mud; 
assume such a position as will permit an obhteration of the natural curves 
of the urethra. He should, therefore, lie upon a high table such as is used 
for operating purposes, the perineum being brought to the edge of the table 
while the feet^ widely separated, are supported by chairs. Any one of the 
gynsBCological chairs ordinarily employed in this country' answers the pur- 
pose admirably, since the position required is practically identical with 
that assumed for the ordinary vaginal examination. 

The illumination of the interior of the urethra is secured by means of 
light reflected fi'om a head-mirror, such as is used ordinarily for examina- 
tion of the larynx. The best light is by all means direct sunlight ; and 
this should always be employed if it can by any means be secured. By 
means of it di£ferences in color and configuration of the surface, the pres- 
ence of dilated blood-vessels, eta, are far more readily distinguished than 
by any other mode of illumination. In the majority of cases, however, the 
use of direct sunlight is impracticable, and the operator is compelled to 
fall back upon artificial sources of illimiination. The relative value of 
these is determined by their brilliancy ; hence an electric or magnesium 
light is best, though of course, itirely procurable. Except in rare cases a 
perfectly satisfoctory illimiination is secured by the reflection of light from 
a gas or kerosene flame furnished with an argand burner. "When such 
illumination is employed, other sources of light should be, as in ophthal- 
moscopic examinations, excluded from the darkened room. 

The introduction of the instrument vaiies somewhat according as a 
metallic or a hard rubber endoscope is employed ; the edges of the metal 
instrument are thin and sharp and would necessarily lacerate the mucous 
membrane ; hence it is provided with a wooden plug which projects some- 
what beyond the edge and terminates in a rounded extremity. The hard 
rubber instrument has thick and rounded edges which require no protects 
ing plug for its introduction. 

The operator stands between the knees of the patient, grasps the penis 
between the thumb and forefinger of the left hand and compresses it from 
above downward so as to convert the natural vertical slit of the meatus 
into a circular opening. The oiled endoscope is held between the first 
and second fingers of the right hand, the thumb being placed over the 
end of the plug so as to prevent its withdrawal into the metallic tube dur- 
ing the introduction. The end of the tube advances readily in most cases 
to the posterior extremity of the fossa navicularis, where it often meets 
some obstruction ; this can be easily overcome by slightly rotating the in- 
strument while at the same time a progressive movement is given it by 
the thumb upon the plug. No further impediment to the progress of the 
instrument is felt (in the normal urethra) until it reaches the anterior 
layer of the triangular ligament An inexperienced hand frequently en- 
counters some di&culty, merely because the axis of the endoscope is al- 
lowed to form a considerable angle with the axis of the urethra and thus 
impinges upon one or the other, usually the inferior walL Careful at- 
tention to this point and correction of the position of the endoscope will 
obviate this difficulty. 

If it is desired to inspect the urethra posterior to the bulb, it is neces- 
sary to depress the pendulous portion, so as to obliterate the angle at the 
bulb and permit the insertion of the instrument into the membranous 
portion through the opening in the triangular ligament. This requires con- 
siderable care, and may at first be the cause of much difficulty, since the 
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point of the instrument is often arrested in the sinus of the bulb. After 
the point has been successfully introduced into the membranous urethra^ 
^e distal extremity must be still fui*ther depressed in order to permit the 
endoscope to traverse the membranous and prostatic urethra. The pas- 
sage of the instrument through this portion of the urethral canal is 
usually accompanied with some pain to the patient In some cases it be- 
comes necessary even with the longer instruments, to compress the penis 
in the direction of its length and thus enable the inner extremity of the 
tube to reach a portion of the canal which normally lies at a distance from 
the meatus greater than the length of the tube. Thus, with an endoscope 
10 ctm. long, it is usually easy to inspect the bulbous and even the mem- 
branous urethra through this manoeuvre, though the natural length of the 
canal may considerably exceed that of the tube. 

When the point of the instrument has reached that part of the urethra 
which it is desired to inspect, or at least the deepest portion accessible 
with the tube m use, the fingers of the left hand, which have hitherto sup- 
ported the penis, are now made to grasp also the funnelnahaped extremity 
6f the endoscope and thus maintain it in position against the natural con- 
tractile efforts of the urethra to expel it The plug or conductor is now 
withdrawn by the right hand and the mirror, attached to the head-band, 
directed so as to reflect light into the tube. 

In nearly all cases the surface revealed is found covered by moisture, 
which must be removed in order to afford the best possible view of the 
mucous membrane. For this purpose a small tampoD, made of cotton en- 
closed in a proper holder, or simply wound around a long slender piece of 
wood (uncut match stick) is introduced through the tube and pressed 
gently against the membrane. Upon withdrawing the tampon the field is 
Itgain inspected, and if necessary again cleansed in the same way. 

The entire urethra anterior to the point at which the end of the tube 
now rests can be inspected by gradually withdrawing the instrument 
toward the meatus. If at any time the operator desires to inspect again 
a portion of the mucous membrane posterior to the point at which the end 
of the tube rests, he should not forget to introduce the conductor before 
making any movement of the instrument toward the bladder ; for the sharp 
Inetallic edges of the tube, unless thus masked by the enclosed plug, may 
lacei*ate the mucous membrane, or at any rate cause the patient pain. 

If the instrument used be made of hard rubber, no conductor is neces- 
sary, and the endoscope can be moved either forward or backward along 
the urethra without injury to the mucous membrane. In consequence of 
the thickness of material required and the consequent loss of calibre in 
tiiis instrument, the metallic endoscope is for nearly all cases preferable, 
notwithstanding the peculiar inconvenience caused by the unavoidaUe em- 
ployment of the conductor. 

DlAONOSIS WITH THE ENDOSCOPE. 

A recognition of abnormal states of the urethra is of coiurse possible 
only after the investigator has become thoroughly familiar with the ap- 
pearances presented by the normal urethra in the different portions of its 
length. It would exceed our limits to enter into a detailed account of the 
features which characterize the normal and the numerous abnormal con- 
ditions of the mucous membrane, as observed through the endoscope. It 
must suffice to point out a few of the most important of these as instances 
of the scope <^ the instrument 
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The endoscope finds its most frequent application in tlie diagnosis and 
treatment of chronic inflammation of the mucous membrane, occuiTing as a 
continuation of gonorrhoea, and usually, though not always, accompanied 
with gleet. In such cases the location of the diseased portions can generally 
be readily defined by means of the endoscope, and topical applications 
made with certainty and accuracy. Such diseased surfaces may occupy au 
extensive area, or may be localized in small patches of the urethra. 

If the existence of such a surface be suspected and its examination 
with the endoscope undertaken, it may be advisable to locate it so far as 
possible by the use of the ordinary bulbous or acorn bougies. The pas- 
sage of the bulb of this instrument over the chronically inflamed suiiace 
usually occasions a more or less painful sensation. It is, however, a sin- 
gular fact, noted by almost all who have employed the endoscope, that 
the location of the diseased patch by the soimd rarely corresponds with 
the actual seat of the pathological condition as revealed to the eye ; the 
discrepancy is caused by the variation in length which the urethra so 
readily undergoes during manipulation. 

The existence of a localized chronic urethritis is revealed through the 
endoscope in the following appearances : the middle of the field is usually 
occupied by a drop or two of pus, the removal of which shows a short, 
funnel-shaped depression. The reflection of the light, which in the nor* 
mal condition causes a bright ring a short distance internal to the tube, 
now consists of several irregular and often interrupted curves, quite differ* 
ent both in shape and location from the normal circle. 

A close inspection of the sur&tce reveals the existence of numerous 
slight elevations, such as are often observed on the surface of the conjunct 
tiva in cases of granular lids. Such a surface bleeds readily, an escape of 
blood being perhaps excited by the simple contact of the instnmient ; 
while in other cases the lightest touch of the tampon, necessary for the 
removal of the pus which may be present, causes an oozing from the gran* 
ular surface. The withdrawal of the tube a short distance so as to bring 
into view a portion of the normal urethra, exhibits clearly the difference 
between the characteristics already mentioned and those of a healthy mu- 
cous membrane. 

A thickening of the epithelium of the urethra is an occasional, possibly a 
frequent, con(tition, which is in some cases at least responsible for a 
chronic urethritis or gleet. It is the result either of a gonorrhoea or of 
the frequent and habitual use of instruments, having been noticed in those 
who have been in the habit of introducing bougies or catheters at intervals 
during a long period. In some cases ^is thickening of the epithelium, 
with or without an increase in the submucous connective tissue, occasions 
such a narrowing of the canal as to be perceptible by the sound or bougie ; 
yet in other cases this epithelial thickening does not encroach upon the 
cahbre of the urethra suficiently to be detected by the ordinary means of 
exploration. This has been repeatedly observed upon post-mortem exam- 
ination, and has been remarked by Dittel ; I have myself seen two in- 
stances. 

The frequency of this condition cannot be stated, since without the 
use of the endoscope it can be determined only post-mortem, and is not 
usually sought for during autopsie& They do exist, however, and can 
be eafflly recognized during life when the mucous membrane of the ure- 
thra is rendered accessible to the eye by means of the endoscope. They 
are then seen either as bluish white stripes, or as patches of greater or less 
area which present the same bluish white color. These usuuEdly exhibit a 
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decided eleyation above the general surface ; sometimes by f oUoy^ing them 
the observer arrives at a point where the projection ipto the lumen of the 
urethra constitutes a decided stricture, while at other times the projection 
above the general urethral surface is insignificant 

This epithelial thickening originates, in some instances at least, in 
an acute inflammation or in the constant irritation produced by the pas- 
sage of instrument& In other cases it cannot betraced to either of these 
causes, its etiology being as obscure as that of certain thickenings of the 
epithelium of the tongue occasionally observed. The former cases are 
generally accompanied by a slight urethral discharge, often observed chiefly 
in the morning, and occasionally furnishing threads — '^ tripperfaden " — ^iu 
the urine. 

GrQnfeld has observed several cases in which this condition of the ure- 
thra was plainly perceptible ; one of these he demonstrated to the Boyal 
Society of Physicians in Vienna in May, 1879. 

The termination of these cases is various ; in some the epithelial thick- 
ening, and with it the symptoms complained o^ were readily removed by 
simple topical applications such as iodine in glycerine, while in other in- 
stances the treatment adopted seemed quite ine£fectuaL 

Tumors of the Urethra. — ^In the recognition and treatment of urethral 
tumors the absolute necessity of the endoscope is most plainly marked ; in 
fact, the surgeon who undertakes the treatment of genito-urinary diseases 
without employing this instrument is liable at any time to meet a case 
whose etiology and treatment baffle him entirely, however skilful and fa- 
miliar he may be with other modes of exploration and treatment These 
cases of urethral tumor are probably rare in the male ; such at least i» 
the assertion of nearly all surgical authorities. The rarity of the cases 
which have been clinically recognized as such is doubtless explained in 
part by the fact that the endoscope, which affords the only means for de- 
tecting and recognizing them, has been but little employed. The urethral 
tumors discovered by other means than endoscopy have been seen almost 
exclusively post-mortem ; in a few cases the introduction of a catheter has 
been, much to the surprise of the surgeon, the means of removing a ure- 
thral polyp which had become entangled in the eye of the instrument. 
Comparatively few urethral tumors have been discovered even upon au- 
topsy, a fact which does not necessarily prove the extreme itirity of these 
growths, since in many parts of the world the urethra is not examined 
post-mortem except in those cases in which a suspicion of urethral diffi- 
culty has existed before death ; the systematic examination of the ure- 
thra during autopsy would doubtless reveal such growths somewhat nxore 
frequently. At any rate, during a series of seventy autopsies in which I 
laid open and examined the urethra, I found two cases in which a well- 
marked polyp existed ; in one the growth was a slender pedicled tumor 
five-eighths of an inch long, attached in the floor of the prostatic sinus, 
just to the right of the middle of the veru montanum ; in the other a 
somewhat globular outgrowth of the mucous membrane, as large as a small 
I>ea, was found about the middle of the fossa navicularis. 

It would seem indeed that however rare other tumors of the urethra 
ought to be, polype — simple hypertrophies of the mucous membrane — 
might reasonably be expected with some frequency in cases of previous 
gonorrhcea or gleet The enlargements of the papillse known as pointed 
condylomata are, as is well known, the frequent and rapid products of the 
irritation caused by a gonorrhoea! discharge, the secretion from a venereal 
aore, or even the accimiulation of smegma under the prepuce ; that a simi- 
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lar hypertrophy should occur as the result of an irritation of the mucous 
membrane of ihe ur^ithra would seem plausible. That such growths do 
occur more frequently than the general literature of the subject would lead 
one to infer is indicated by the fact that twenty-three cases have feJlen 
under the notice of one observer in a very few years. 

The symptoma caused by the presence of a polyp in the urethra vary 
extremely, according to the location and size of the growth. In many 
cases sudi a tumor seems to have occasioned no particular symptoms, or 
at least none which have aroused the suspicion of the existence of a 
neoplasm in the urethra. In other instances the symptoms have been 
such as are considered indicative of a disturbance (often functional) of the 
prostate, bladder neck, or genital organs proper. Thus in one case re* 
ported by G^naudet, a student twen^-two years old who had never had 
gonorrhoea nor syphilis, began to complain of seminal losses, at first as 
nocturnal pollutions only ; later a loss of semen occurred during the day at 
stool, as was demonstrated with the microscope. Then followed various 
symptoms — emaciation, failure of vision, mental sluggishness, frequent 
urination, dull pain and a sense of weight in the perineum and in the 
spermatic cord. Cauterization of the ejaculatory ducts, as recommended 
by Lallemand, was performed. Upon closing the instrument in the urethra 
a resistance was felt, and upon withdrawal a polyp was found entangled in 
it. All the symptoms complained of disappeai^ed, and had not returned 
sixteen months later, at which time the report was made. 

A case which, through the kindness of Dr. GrQnfeld, I had the oppor- 
tunity of observing, was equally striking ; for the symptoms exhibited are 
such as are referred by the standard authorities to stricture, or prostatic 
inflammation, or both. A gentieman thirty-five years of age, himself a 
physician, had seven years previously suffered from an obstinate gonor- 
rhoea. For several years thereafter he experienced no difficulty, subjective 
or objective, in the genital or urinary functions. Some five years after 
the attack referred to, he noticed a slight dribbling of the urine after the 
apparent completion of the act ^is dribbhng, at first of occasional oc- 
currence and insignificant amount, gradually became a serious annoyance. 
He was compelled to urinate frequentiy ; after each act, often even after 
the clothing had been arranged, a quantity of urine sufficient to saturate 
the underwear was involuntary expelled, thus compelling him to change 
his linen at very short intervals, to escape the urinous odor. On several 
occasions there was some hemorrhage from the urethra ; twice this was 
quite profuse, once during intercourse, and once during a simple erection 
without further provocation. Urination became frequent and slightiy 
painful. 

The patient at first assumed the existence of a stricture as the cause 
of the difficulty, but careful examination failed to reveal any contraction 
in the urethral calibre. Nevertheless steel sounds were introduced almost 
daily for a considerable period, in the hope of effecting relief. After the 
failure of this measure, the doctor presented himself to Grtlnfeld for endo- 
scopic examination. In withdrawing the instrument, OrQnfeld discovered 
on the fioor of the urethra, at about the middle of the pendulous portion, 
four distinct polyps, the largest about the size of an ordinary pea, and all 
situated within a space of one inch. These were at onfee removed by 
means of the snare, an operation causing some littie pain but inconsidera- 
ble bleeding. The result was entire relief from the symptoms complained 
of. During the six months following I met the patient on several occasions, 
and was inlformed that both genital and luinary functions were normally 
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performed, and that he had enjoyed, since the operation, entire freedom 
from the previous annoying symptoms. 

Various symptoms, subjective and objective, usually produced by other 
conditions^ have been observed in special cases to be dependent upon the 
presence of polyps in the urethra. Among these are frequent and drib- 
bling u^rination, hsematuria, a gleety discharge, the sensation of a foreign 
body in the urethra, cystitis ; indeed, many of the symptoms of stricture, 
including impediments to the introduction of the soimd, have been traced 
to the same cause. In women, in whom the diagnosis is easily made, 
urethral polyps are known to cause various symptoms of womb disease, 
pruritus^ pamful urination, etc. In one case reported, cystotomy v^as per* 
formed in an elderly man to relieve an obstinate cystitis. The patient 
wore a canula until his death, seventeen months later ; at the autopsy, it 
was found that the cause of the trouble was a small polyp situated at the 
vesical orifice, whereby the urethra was completely dosed. 

Dr. H. G. Elotz, of New York, reports * an interesting case, showing 
the dependence of gleet upon urethral polyps. The gleet had continued 
since an attack of gonorrhoea, three years previously. Examination de* 
tected a stricture 13 ctm. from the meatus, admitting No. 14 French ; the 
passage of steel sounds caused slight hemorrhage. In a few weeks the con- 
striction was dilated to No. 27 French, but small olive-poinfced bougies 
were always arrested near the seat of the stricture ; the discharge con-> 
tinned almost as profuse as before. Examination vdth the endoscope re» 
vealed several polyps in the membranous lurethra ; about a dozen of them, 
varying in size from a canary seed to a pea, were removed in several sit^ 
tings. "Under the application of caustics and astringents, the mucous 
membrane is returning slowly to its normal condition, the seat of the 
former stricture being recognized by the scar-like, perfectly white appear- 
ance of the mucous membrane of the upper wall of the urethra, immedi* 
ately in front of the seat of the polypi." 

The diagnosis of tuethral polypus can be made with the endoscope 
only, and the treatment likewise consists of removal or of cauterization 
through the tube. In cases in which persistent symptoms referable to the 
genito-urinary tract cannot be explained by anatomical conditions revealed 
by the usual modes of exploration, the possibility of urethral polyp should 
be borne in mind and an endoscope examination made. Such examination 
requires the most careful and thorough inspection of the entire urethral 
surface, first in front of the bulb and subsequently, if this examination 
prove negative, in the posterior urethra. In this examination it is essen* 
tial to inspect not only the central field as seen when the endoscope is 
held parallel with the axis of the urethra, but also the walk of the canaL 
To do this, the endoscope should be diverted to one side and the other, 
above and below, by making the tube form a slight angle with the urethra. 

Sometimes a distinct tumor can be recogn^ed in the field of the in^ 
strument ; in many cases attention is first attracted by the sudden displace- 
ment of the ordinary field by what seems at first to be merely a fold of 
mucous membrane, which displaces partially or completely the central 
cone or funnel made by the normal urethra. The new growth pops sud- 
denly into the field, as it were. A somewhat similar appearance is some- 
times seen if the endoscopic tube is suddenly turned from the axis of the 
urethra toward its walL In order to be certain that the object seen is 
really a new growth, it is necessary to secure a field in which the usual 

1 Medical Record, July 80, 1881. 
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cone or funnel is partiallj obscured by the projecting mass. It is also to 
be remembered that the normal appearance in the prostatic urethra is 
somewhat similar to that produced by a small sessile polyp in the pendu- 
lous portion, for the veru montanum projects upward &om the floor of the 
urethra so as to partially obscure the field. It is said that an enthusiastic 
endoscopist once undertook to remove a portion of the^veru montanum, in 
the fond belief that he had discovered a urethral polyp. 

Pedicled polyps do not usually indicate their presence by thus suddenly 
appectring in the field during the withdrawal of the endoscope. They are 
generally visible as bright red protuberances, occupying a larger or snialler 
part of the field, the remainder of which is composed of a crescentic por- 
tion of mucous membrane, usually of lighter color than the polyp itself. 
This crescent varies in size according to the dimensions of the tumor ; if 
the latter be small it may be surrounded entirely by a ring of mucous 
membrane visible in the field. If the tumor be small and the pedicle com- 
paratively long, the bright red object can be pushed backward by the 
movement of the endoscope ; if, on the other hand, it be large, the polyp 
occupies more of the field as the instrument is withdrawn and may finally 
completely fill the end of the endoscope, causing, of course, the disap- 
pearance of the cone ordinarily seen. Grttnfeld lays especial stress upon 
the shadow cast by the tumor when this occupies but a portion of the 
field ; the shadow increases and diminishes according to ike position of 
the instrument and the amount of the polyp included in the field. 

Polyps of the urethra vary considerably in size and in the number 
found in the same individual The largest yet reported as observed dur- 
ing life was one detected and removed by Griinfield ; this was 25 mm. 
long and 13 mm. broad. In another case demonstrated to the Vienna 
Medical Society, five polyps, one as large as a pea, were observed. 

Simple granulations occurring as the result of gonorrhoea also occa- 
sionally constitute tumors recognizable with the endoscope. These are 
usually surrounded by a granular area, as already described ; yet the latter 
may exist without any dii^nct granulations of such size as to project into 
the lumen of the urethra. Such fungous granulations are readily detected 
with the endoscope as bright red masses, usually covered with a layer of 
pus and bleeding readily upon pressure even with the tampon of cotton. 
They are frequently present in cases of gleet, and render the affection ex- 
tremely obstmate, as in the following personal case : A man tweni^-six 
years of age consulted me regarding a gleet, which had existed for the 
previous nine months. He stated that five years previously he had had a 
gonorrhoea, and two years subsequently had been informed by a physician 
whom he consulted concerning various urinaiy irregularities, that there 
was a stricture in the anterior portion of the urethra. The strictmre had 
been dilated up to No. 12 English, and the patient instructed to pass a 
soimd every week — an injunction which he had of course neglected to 
carry out more than a short time. About a year previous to his visit to 
me, and therefore two years after the dilatation of his stricture, he had 
acquired a second gonorrhoea ; the discharge had never ceased entirely. 

On examination I found a stricture admitting No. 17 Charri^re, about 
one and one fourth inch posterior to the meatus ; there was a sli^^t but 
constant semipurulent discharge. I dilated the stricture gradually until it 
admitted readily No. 28, expecting that the discharge would probably 
cease. In this I was disappointed ; for two weeks after the dilatation ot 
the stricture up to the point ifamed there was still a discharge. An ex- 
amination mth the endoscope showed that for three-fourths of an inch 
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back of the strichire, the mucous membrane -was unusually red and vas- 
cular. Several minute granular points were observed, and on the right 
wall was a mass of flabby granulations covering an area about an eighth 
of an inch in diameter. The removal of this mass with the snare and the 
application of bluestone to the base and surrotmding surface was soon fol- 
lowed by a complete cessation of the discharge. 

The conditions already mentioned constitute the greater niunber of 
cases in which the endoscope is essential for purposes of diagnosis. There 
are, however, various other abnormcd conditions of rare occurrence, which 
can be recognized and successfully treated only with the aid of this in- 
strument The veins contained in the urethral walls are sometimes en- 
larged and varicose, a condition which may give rise to various uneasy 
sensations referred to the glans, the urethnt, or the bladder-neck ; these 
varices are readily recognizable with the endoscope. 

Erosions and Ulcers of the Urethra, — ^These probably occur as the result 
of gonorrhoea, causing an obstinate and persistent discharge which defies 
all other modes of treatment than topical appUcation& Such cases have 
never &llen under my own notice, but have been described by various 
writers on endoscopy. Thus Grtinfeld exhibited in the Vienna Eoycd 
Society of Physicians in 1877 '* a man who had suffered for several years 
with chronic urethritis, on the under surface of whose urethra two ulcers, 
visible through the endoscope, were seen. One of these was located be- 
tween five and six centimetres, the other from one to two centimetres from 
the meatua The former was 1 ctm. long, of nearly triangular form. The 
anterior of the two was of horseshoe shape, the arms being 10 and 12 mm. 
long respectively. These ulcers were quite superficial and were easily 
healed by pencilling with a solution of lunar caustic and with sugar of 
lead." 

The same observer reports having repeatedly seen gonorrhoea, or rather 
urethritis, which was certainly not due to intercourse, in individuals who 
were subject to herpetic eruptions on the glans and prepuce. Examina- 
tion with the endoscope has shown herpetic blisters within the urethra. 
He asserts that the cure of these blisters by local appHcations has been 
followed at once by the cessation of the discharge. 

Certain abnormalities of the mucous membrane possessing clinical im- 
portance are most readily or exclusively detected by the endoscope ; such 
are diverticula, local dilatations and valvular folds of the urethra. Such 
abnormalities are rare and have but Uttle importance except after the oc- 
currence of urethritis ; under these circumstances any of the conditions 
mentioned may be responsible for the inexpUcable obstinacy of a chronic 
discharge. A case of sac-like dilatation of the urethra is related by 
Orunfeld:' "The subject was a medical student who in the summer of 
1874 experienced for about four weeks after every micturition a sensation 
as if a portion of the urine had remained in the urethra ; yet pressure 
never succeeded in evacuating such additional quantity. The urine was 
clear. In the sunmier of 1876 the patient noticed a dribbling of the 
urine after micturition. The duration of this dribbUng as well as the 
quantity gradually increased, so that in 1877 it persisted for two hours after 
every act and the linen was correspondingly saturated. In the winter of 
1877 there appeared after every urination an oval tumor in the vicinity 
of the bulb, by pressure upon which urine was evacuated. During the 
period immediately preceding this condition it had been noticed that the 

>Loc. cit., p. 197. 
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fiemen expelled during frequent pollutions was fJmost completely evac- 
uated, pressure upon the urethra expelling a drop or two. The ^^stematie 
introduction of bougies (up to No. 12 English) was unsuccessful in chang- 
ing the condition, except that the duration of the dribbling at each act was 
somewhat short^ed (1878). The sac of the urethra was seldom com- 
pletely evacuated. Entrance into a cold bath when the sac was fuU 
caused a complete evacuation of the same ; but systematic cold bathing 
was imsuccesshil in relieving the condition. The use of the Faradic current 
(fourteen sittings) occasioned immediate contraction of the sac, but no per- 
manent benefit (December, 1878). As the patient suspected ike existence 
of a valve in front of the sac, he presented himself to me for endoscopic ex- 
amination (January 15, 1879). I foimd the diameter of the urethra in 
front of the bulb of exixaordinary size, the transverse central figure having 
three times the usual length. IJie mucosa was otherwise normal and the 
urine quite dear. Endoscope No. 24 was used. I proposed thorough 
pencilling of the sac with tincture of iodine, in order to accomplish con- 
traction in this way. The result was favorable, inasmuch as after the 
fourth pencilling the unne was completely evacuated three times. The 
urethra remained completely contracted for two days after each use of the 
;penciL The duration of this complete contraction of the sac after a single 
sitting gradually increased, so that, for example, in the time between Feb- 
ruary 24th and March 2d, no dribbling occurred, and on the latter date only 
a few drops remained behind. The pencillings were performed now less 
frequently, four times in March, three times in April, and once each in 
May and June. Since that time (two years) the patient has remained 
well" 

The endoscope has been occasionally employed in cases of tight strict^ 
ure as a means for discovering the entrance to the stricture and of assist- 
ing the introduction of a bougie ; it has also been asserted to possess a 
value in cases of proposed internal urethrotomy. It is said that by inspects- 
ing the stricture it can best be determined at what portion of the urethra 
the incision should be made. The cases in which such application of the 
endoscope has a practical value must be infrequent. 

The endoscopic examination of the bladder has been thus far a matter 
of purely scientific interest Foreign bodies, calculi, the swollen mucous 
membrane, portions of tumors, and even the scars of operations have all 
been distinctiy seen with the aid of this instrument ; yet no information 
which cannot be acquired by other and less objectionable means has as 
yet been furnished by the endoscope so far as the bladder is concerned. 

The difficulties which beset the endoscopic examination of the bladder 
comprise not only those encountered in the introduction of the instru- 
ment, but also the fact that the :field of vision is even in the healthy bladder 
obscured by the urine ; in abnormal conditions accompanied by an exfolia- 
tion of the epithelium, and perhaps suppuration in the bladder, this ob- 
scurity is such as to practically prevent endoscopic examination. 

GrOnfeld was the first to accomplish, by means of the endoscope, a 
manipulation which might in exceptional cases have extreme practical 
value — the introduction of a catheter into the ureter. This is of course 
possible only in females. It had been undertaken by Simon, who reached 
and recognized the vesical orifice of the ureter, not by the endoscope, but 
by the finger introduced through the dilated urethra. Simon performed this 
catheterization of the ureter seventeen times in the living subject, and in all 
but two cases was enabled to introduce the instrument as far as the pelviaof 
the kidney. In attempting to perform the same manoeuvre vidth the endo- 
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scope, he always failed, notwithstanding the fact that the instrument em- 
ployed was introduced through the dilated urethra and had a diameter of 
ahout two oentimetre& Other observers, notably Winckel and Butenberg, 
also failed to discover the orifice of the ureter. GrCinfeld was, however, 
enabled to reach and introduce an instrument into the ureter of the female 
without previous dilatation of the urethra — an operation which he re- 
peatedly demonstrated upon the cadaver. The value of the endoscope for 
this purpose has been, however, materially vitiated by Pawlik's demonstra- 
tion that the same manipulation can be readily acoompUshed without endo- 
scopic or other instrumental assistance. 

Therapeutics with the Endoscope. — The value of the instrument is to be 
found almost as much in the treatment as in the diagnosis of urethral dis- 
eases That the local application of remedies should be more successful 
when directed by the eye than when made haphazard by injections into 
the urethra is self-evident^ and has been amply demonstrated in practice. 

Local therapeutics vdth the endoscope require a few especial instru- 
ments adapted to the anatomical relations of the parts involved. These 
are: 

Tampon ; Snare ; 

Pencil ; . Scissors ; 

Caustic-holder ; Forcep& 

Powder-blower ; 

Some of these have a very limited use and are rarely required even in 
extensive employment of the endoscope. The tampon, pencil, and caustic- 
holder are indii^^nsable, and the powder-blower frequently convenient. 

The principles involved in the use of these instruments require no dis- 
cussion, since the conditions which they ore employed to reUeve are iden- 
tical in the urethra and in other mucous membranes, especially the con- 
junctiva. The general fact is to be remembered that appUcations to the 
urethra, especially the posterior portion, should be made veith greater cau- 
tion and conservatism than are required in the treatment of conjunctival 
affections ; since the reaction both local and general is apt to be greater, 
and in consequence of the anatomical relations, less readily controlled. 

The tampon^ consisting of a wad of cbtton, can be held either in a 
damp provided for the purpose, or wound around the end of a fine sound, 
as is customary in intrauterine appUcationa The disadvantage of either 
of these methods arises from the necessity of frequent change of the cot- 
ton ; for the tampon is in constant use in clearing the field of moisture and 
possibly blood. Hence it will be found advantageous to use tampons made 
by twisting cotton around the end of pieces of wood, a purpose for which 
the fine cylinders used in preparing matches are especially conyenient 
These may be cut into pieces six or eight inches long, and a number armed 
with the cotton are kept in readiness. In this way the loss of time and 
frequent loss of the field, unavoidable if the cotton must be changed in the 
ordinary holder, are avoided. 

The pencil is identical with that used in treating the throat, except that 
the holder is somewhat longer and straight The ordinary laryngeal pen- 
cil can be adapted for endoscopic use if the shaft be thin and flexible. A 
tampon can of course be made to supply the place of a pencil. 

A caustic-holder for the application of bluestone and solid nitrate of 
silver is a great convenience. 

For purposes of medication the Tarious agents commonly employed in 
the treatment of conjunctivcd affections may be used. Among these are : 
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1. SolntioDB of silver nitrate, the strength varying from one to forty 
grains to the ounce of water. These are especially valuable in granuliur 
and ulcerated conditions of the urethra, and are best applied by means of 
the pencil. 

2. Iodine, either as the tincture or as a solution in glycerine with the 
iodide of potassium. The following formula is generally useful : Iodine, 1 ; 
iodide of potassium, 5 ; glycerine, 50. This is a useful application in 
cases of chronic lurethritis. 

3. Astringents^ especially alum, sulphate of zinc, and tannin. The two 
former can be applied either as solution with a brush or can be blown in 
as powder ; tannin is best appUed as a solution in glycerine. 

Iodoform is an especially useful appUcation in cases of chronic urethritia 

For the medication of the deep urethra these and other remedies can 
be conveniently and advantageously applied through the endoscope by 
means of soluble gelatine bougies, such as are made by Mitchell in Phila- 
delphia. 

Cauterization of the urethra can be readily made through the endo- 
scope, more advantageously, indeed, than by any other instrument em* 
ployed. A stick of l£e sulphate of copper or of lunar caustic, fixed in the 
caustic-holder, can be touched directly upon the spot requiring stimula- 
tion. 

For the removal of exuberant granulations of polyps, a vnre snare can 
be employed. This answers the purpose satisfactorily in the anterior ure- 
thra, but is not so successful in zne treatment of polyps in the posterior 
portion of the canaL For this latter purpose an instrument has been de- 
vised by Dr. Elotz, which is said to have been quite satisfactory in bis 
hands. It consists of two concentric metallic tubes, the inner one revolv- 
ing readily within the outer. At the same point, near the visceral ends of 
the tubes, there is in each an elliptical window. The instrument is intro- 
duced so that the polyp projects into its lumen through the two openings ; 
revolution of the interior tube (the edges of whose window are sharpened) 
then cuts cleanly through the base of the tumor. A full description of the 
instrument and its application is contained in the Medical Eecordj July 30, 
1881. 

After this brief sketch of the capacity of the endoscope, I would again 
express my conviction that the instrument possesses far greater value for 
practical purposes than is generaUy believed. For the specialist in the 
treatment of genito-urinary diseases, it is indispensable ; in general prac- 
tice the cases requiring ite employment are comparatively few. The field 
in which the endoscope renders extremely valuable service and furnishes 
information inaccessible by other methods is quite limited, but includes 
nevertheless a class of cases which are by means of it readily cured and 
without it remain obstinate and even incurable. 

It is not asserted that every case of urethral difficulty which has re- 
sisted other means of diagnosis and treatment yields readUy to the endo- 
scope ; nor is it true that all cases in which the diagnosis can be by the 
endoscope readily established are as readily cured. I have seen cases of 
gleet wHch had been treated with injections and sounds, in which, upon 
endoscopic examination, localized granular urethritis was detected ; and 
which, notwithstanding the use of topical applications appHed through the 
instrument, have not resulted in a satis^tory cure. In such cases the 
discharge can often be arrested by a few applications, however obstinate it 
may have been toward injections and sounds ; but in the course of a few 
months, either with or without provocation in the shape of excesses, it re- 
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appears. Again it is readily airested, but is apt to return. In these cases 
of gleet (from granular urethritis) which resist topical applications through 
the endoscope, I have always found a constriction of the urethra, often of 
large calibre and detected only by the urethrometer or large bulbous 
sound ; indeed, my examination of the urethra in a case of gleet includes 
the use of both instruments, urethrometer and endoscope, unless a pro- 
nounced stricture is fotmd. If a shght constriction and granular urethritis 
are both discovered, I treat the latter condition for a time with topical ap- 
plications and resort to dilating urethrotomy only in those cases in which 
such treatment proves ineffectual 

The Electric Endoscope. — Within the last few years instruments have 
been devised whereby the mucous membrane of the urethra and bladder 
can be inspected when illuminated by an incandescent platinum wire. The 
idea originated with Dr. Nitze, of Dresden, and was successfully realized 
by Leiter, a prominent instrument-maker of Vienna. The same principle 
has been appUed, through modifications of instruments, to the illumination 
and inspection of various other cavities of the body — the larynx, the ear, 
the vagina, uterus, rectum, oesophagus, aud stomach. 

In each of these instruments, including those for the inspection of the 
urethra and bladder, the wire whose incandescence (produced by an elec- 
tric current) furnishes the illumination is carried into the cavity to be in- 
spected, thereby furnishing an intensity of illumination impracticable by 
any other means. Each instrument is, moreover, provided with a series 
of lenses — ^a microscope of low power, in feet — ^whereby objects brought 
within the range of vision appear magnified. This amplifying arrange- 
ment, rendered necessary by the conslxuction of the instrument, confers 
certain disadvantages as well as the one evident advantage of rendering 
-visible objects which would escape the naked eye. 

The instrument is a marvel of mechanical conception and execution, 
but SO complicated as to practically vitiate the value derived from the in- 
tensity of the illumination secured by it Furthermore, it is so expensive 
^costing about $130 in Vienna) that it is beyond the reach of all except the 
favored few. Whether or not it is capable of affording information in the 
diagnosis of urethral and vesical diseases which cannot be secured by 
other means remains to be seen. As yet only very few surgeons have had 
the opportunity for testing its powers, and these few do not profess to 
have e^iausted its resource& 

My own practical acquaintance with the instrument is limited to an 
observation of its use in liie hands of Professor Dittel and Dr. Grunfeld, of 
Vienna, who, by the wav, have been most prominently identified with the 
practical applications of the instrument (so far as ite use in the urethra 
and bladder is concerned), and have devoted much attention to its employ- 
ment Ghranfeld, confessedly the most skilful and experienced of endo- 
scopists, was especially zealous in and had most ample opportunities for em- 
ploying the new instrument. In his hands, as well as in those of Professor 
Dittel, it was barren of practical results ; for notwithstanding its perfection 
as an instrument, its employment was attended vrith most serious, and in 
many cases insuperable difficultiea For purposes of diagnosis and treat>- 
ment it was indeed far inferior to the simple endoscope illuminated by re- 
flected light We can indeed imagine certain conditions in which it might 
furnish -nduable information unat^inable by other means ; but, so ftu: as I 
am aware, it has not as yet demonstrated such value in practice. Yet it is 
possible that further experience and a more general use of the instrument 
may entitle it to a place in the armament of the genito-urinaxy specialist 
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CHAPTER Vm. 

DETERMINATION OF THE URETHRAL CALIBRE BY THE 
URETHROMETER. 

The sounds ordinarily used for the exploration of the urethra are capa- 
ble of detecting only strictures of small calibre, those which seriously en- 
croach upon the lumen of the canal By means of the acorn-pointed bougies 
and sounds, strictiu*es of larger calibre which escape detection by the 
conical and cylindrical sounds can be recognized. Yet even these fail to 
detect certain pronounced strictures. For the meatus is, as a rule, less 
capacious than the pendulous urethra, just as every other tube which na- 
ture designs for throwing a stream of liquid some little distance is nar- 
rowed at its orifice. Now since the instrument which explores the urethra 
must be small enough to pass the meatus, it is evident that it is too small 
to detect a stricture of the pendulous portion so long as the calibre of this 
stricture exceeds that of the meatua If, for example, the meatus, as often 
happens, admits only No. 22 or 23 French, while the general calibre of 
the pendulous lu-ethra is 32, 34, or 36, a sound, even an olive-pointed 
bougie, necessarily no larger than the meatus, might fail to detect a strict- 
ure admitting 24 or 25. An examination with such instruments might 
therefore give a negative result as to stricture, while as a matter of ^t a 
decided constriction of the urethra might exist at one or more point& The 
meatus therefore constitutes, in most cases of normal conformation, a 
barrier to the accurate exploration of the urethral calibre. This obstacle 
can of course be overcome by enlarging the meatus, but is more readily 
evaded by special instruments. 

In order to explore the calibre of the urethra independently of the mea- 
tus, Dr. F. N. Otis, of New York, devised an instrument which he calls the 
'' urethrar-meter," but which is generally designated urethrometer. This can 
be inserted through a narrow meatus and when within the urethra dilated 
at the will of the operator, the amoimt of dilatation being registered by an 
index at the handle. " When introduced into the urethra and expanded 
up to a point which is recognized by the patient as filling it completely — 
and yet easily moving back and fortii— the index at the handle then shows 
the normal circumference of the ui'ethra under examination. In withdraw- 
ing the instrument, contractions at any point may be exactly measured, 
and any want of correspondence between the calibre of the canal and the 
external oiifice be readily appreciated. Among the advantages claimed for 
this instrument are : 1. Its capacity to measure the size of the urethra and 
to ascertain the locality and size of any strictures present, without reference 
to the size of the meatus. 2. It enables the surgeon to complete the ex- 
amination of several strictures by a single introduction of the instrument" 

An improvement in this instrument has been devised by Dr. Robert F. 
Weir, of New YorL The improvement consists in the substitution of an 
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aoom-shaped bulb instead of the oval extremity, thereby increasing the 
delicacy of the instrument in detecting slight contractions of calibra 

Dr. Otis and others have made numerous measurements of urethrse 
supposed to be normal, and have deduced therefrom vsr 
rious conclusions as to the normal calibre of the urethra. 
Dr. Otis finds that the bulbous poi-tion of the urethra^ 
about an inch in length, is usually more capacious than 
the remainder of the pendulous urethra ; that when the 
urethrometer is introduced into the bulbous urethra, 
then dilated and gently withdrawn toward the meatus, 
it becomes necessary to diminish the calibre of the 
bulb 3 or 4 mm. in the first inch traversed ; the calibre 
of the canal then remains practically unchanged until the 
instrument reaches the immediate vicinity of the meatusf, 
which is usually decidedly smaller. He states that in 100 
cases of supposed normal urethrse, carefully measured 
-with his urethrometer, the calibre of the ante-bulbous 
portion averaged 32.95 mm., the bulbous portion itself 
being on the average 35 mm. In 13 of these 100 cases 
he detected no variation at all in the calibre of the ure- 
thra from the bulb to the meatua 

Dr. Weir, after numerous examinations, comes to 
somewhat different conclusions as follows : 

The urethral canal is, in the words of Jarjavay, " nar- 
row at the meatus, dilated in the glans, and very slightly 
narrowed at the termination of the fossa navicularis; 
then it forms a cylinder nearly uniform to the prepubian 
angle, where a coarctation is f oimd. It enlarges then to 
the bulb." 

The spongy portion of the urethra is the smallest 
(except the meatus) and least dilatable portion of the 
canal. 

Normal constrictions (or obstructions) are to be met 
with in this portion of the canal as small certainly as 
No. 29, and the means at present employed are insuf- 
ficient for the distinction of such from "strictures of 
large calibre." 

The healthv urethra in this portion can generally be 
readily and safely dilated up to an average size of 32 nun. 

The normal size of the meatus is from No. 21 to 28. 

These conclusions of Dr. Weir are corroborated by 
Bumstead and Taylor. 

Otis, relying upon his measurements, is inclined to 
regard any constriction of the urethra in the ante-bul- 
bous portion measuring decidedly less than the bulbous portion as an abnor- 
mality which calls for division in case the patient complains of obscure 
symptoms connected with the bladder, urethra, or genital functiona He 
has at different times, especially in his recent volume upon *' G^nito-Uri- 
nary Diseases and Syphilis," reported numerous cases in which the division 
of such constrictions has been followed by the relief of symptoms which 
had persisted in spite of other and ordinary measures of treatment He 
maintains, furthermore, that there is a constant relation between the cir- 
cumference of the penis and that of the urethra. He says: ' ''When the 
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urethral contractions are below the calibre of the dosed bulb, or when thej 
are numerous and dose together, the normal calibre of the canal may be 
assumed from the circumference of the flaccid penis. When the circum- 
ference is 3 inches, the urethra has a normal calibre of at least 30 French ; 
if 3i it will be 32 ; if 3^, 34 ; if 3f , 36 ; if 4 inches, 38 ; if 4^^ inches 40 or 
more. The correction " (correctness ?) " of this proportionate relation has 
been verified bj the author's careful measurement in over one thousand 
consecutive cases, without meeting with a single exception in infancy, 
childhood, adult life, or old age." 

Combining these two propositions — first, that the calibre of the urethra 
is practically uniform from the bulb to the meatus, and, second, that this 
calibre bears a definite ratio (as set forth in the preceding table) to the 
circumference of the flaccid penis, posterior to the glans — Otis formulates 
a simple plan of procedure: The caUbre of the urethra from bulb to 
meatus should be made to bear this given relation to the circumference of 
the penis ; a constriction in any part of the pendulous urethra which con- 
stitutes a deviation from this ratio should be divided for the relief of ob- 
stinate symptoms. The fact that a large sound, even 28 Charri^re (15 
English), is admitted, does not, according to Otis, predude the existence of 
a stricture which may be responsible for annoying symptoms. An instance 
of Dr. Otis' theory and practice is furnished in the following case : * 

" T. W — — , aged thirty-five, had gonorrhoea fifteen years ago ; has had 
it several times since — the last time, four years ago, coming on forty-eight 
hours from date of exposure. After the discharge had existed ten or 
twelve days, he states that he * stopped it with a powerful quack injection.' 
Three or four days subsequent to this he began to suffer with a neuralgic 
pain in the left testicle, the scrotum became tender and red, testides moved 
up and down alternately much of the time, and the penis was greatiy con- 
tracted ; there was likewise pain in the groins, described as drawing and 
sickening, which extended down into his knees and the bottoms of his feet 
This continued with varying severity almost without cessation up to Feb- 
ruary 22d, when he came to New York for treatment. He fell into the 
hands of an endoscopist, who discovered numerous granular spots deep in 
his urethra. Applications made at regular intervals for about three months 
without benefit. An application of carbolic acid to the scrotum gave some 
relief to his nervous feelings, but this caused vesication and the relief was 
but temporaiy. About May 1st he sought the advice of a surgeon skilled 
in genito-urinary diseasea JSlight stricture was discovered near the meatus 
and several indurated points farther down. A 28 French solid steel sound 
was introduced, and after some repetition during one month was given to 
the patient, to be regularly used once in three days until his trouble ceased 

" Went back to his home, some eight hundred miles distant, and pursued 
the plan laid out for him, but received no benefit The motion of his tes- 
ticles was almost constant, and the nervous feeling this induced drove him 
almost frantic. Compared with it the pains in his groins, knees, and feet 
were a positive relief. He became very low-spirited and despondent Early 
in October his physidan advised him to return to New York and put him- 
self under my care. My examination discovered a penis of normal size, three 
inches in drcumference ; scrotum greatly relaxed and covered with ecze- 
matous scales produced by the carbolic acid ; testicles hanging very low. 
My attention was at once drawn by the patient to the rhythmical contraction 
of the cremaster muscles, through which a see-saw motion of the testides 
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was kept up, and which constituted his .chief annoyance. Bulbous sound 
30 French passed the meatus, but was arrested at half an inch, a point to 
which his greatest sensitiveness during passage of instruments had always 
been referi^. Bulb 28 French passes through and detects another strict- 
ure at two inches and still another at two and a half. On Friday, October 
llik, at my invitation, the patient was examined by Dr. Goldham, of Tole- 
do, and Drs. Woodruff and Howe, of New York, especially in reference to the 
spasmodic action of the cremasters. This was very marked and constant, 
and continued until the patient was placed under the influence of ether 
by Br. Howe. I then demonstrated the size and locality of the strictures 
before mentioned, and tiivided them in succession with my large dilating 
urethrotome, after which I passed with ease a 80 French steel sound 
through all and into the bladder. As the "patient emerged from the in- 
fluence of the ether, it was observed that there was no longer any of the 
spasmodic action of the cremaster. When ^e became conscious he stated 
that he already felt less of his nervous feeling than for many months. He 
was certain that the right chord had been struck. 

" October 8th. Improvement continues. No return of spasmodic action. 

^' October 20th. Examination with 30 French shows a slight clinging at 
one-fotuih of an inch from the external orifice. Gut this at once and freely 
with straight bistoury and pass 31 French. The patient, on the following 
day, expressed his belief that a complete cure had been effected ; that since 
the final division of the meatus he had not the sUghtest return of the ab- 
normal sensations and pain with which he had in some degree constantly 
suffered for the previous four years. Daily introduction of the bulb was 
kept up in this case until all bleeding ceased, when the patient was dis- 
missed with the promise on his part to inform me by post if he had any 
return of this trouble. No such information was received." 

Dr. Otis' views on the normal calibre of the urethi'a, the morbid in- 
fluence of slight constrictions of that channel, as well as on the i*adical 
cure of stricture, have been before the profession for a number of years, 
but have not been very extensively adopted. The explanation appears 
to lie largely in the fact that comparatively few surgeons have taken 
the trouble to investigate the results obtained in practice by the applica- 
tion of these ideas. The opposition and hostile criticism so plentifiUly be- 
stowed seem to be based upon d priori theoretical deductions rather than 
upon failxu*es in practice. In his recent work upon genito-urinary dis- 
eases, Dr. Otis mentions numerous surgeons who have given the subject 
a fair investigation, and who certify to the favorable results obtained in 
practice by the applications of the principles enunciated. 

It is diflicult for one who has carefully investigated the anatomy of the 
urethra in numerous post-mortem examinations to accept the statement 
that the normal calibre of the urethra is practically uniform from the bulb 
to the meatus ; and measurements made during life with the urethrometer 
confirm the general experience of anatomists that the urethra normally 
and generally presents certain slight constiictions in the pendulous por- 
tion aside from that almost invariably found at the meatus. Indeed Dr. 
Otis* own measurements exhibit the same fact ; for in his table of *' meas- 
urements of 100 cases of supposed normal urethras with the urethro- 
meter, the measured difference between the bulbous urethra and the part 
anterior to it was," in 6 cases, 4 mm.; in 2 cases, 5 mm.; in 2 coses, 6 
mm. ; in 2 cases, 7 mm. ; in 1 case, 11 mm. 

Since in these cases, as well as in those measured by Dr. Weir and 
others, there were no symptoms whatever indicating an abnormal condi- 
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iiion of the genito-urinary funciionB, it must be inferred that these alight 
contractions are normal and, of themselves at leasts incapable of originat- 
ing any disturbance of function. 

Even if there were possibilities for contention as to the relative calibre 
of the urethra at different portions, there can be no dispute as to the fact 
that in the vast majority of cases the meatus is decidedly smaller than.the 
average of the canaL It would seem that a contraction at tiie meatus 
ought to exert at least as much disturbing influence as a similar contrac- 
tion posterior to it. Dr. Otis furnishes ^ a table showing the calibre of the 
urethral orifice in 100 cases in which no inflammatory condition had ex- 
isted. The circumference of these varied from 13 to 37.5 nmi., the aver- 
age of the 100 being 24.72 mm. " In no case was the urethra, in the 100 
cases, below a calibre of 26 mm. — ^ranging from this to 39 — the average 
bemg 32.95." 

It would seem, therefore, demonstrated by Dr. Otis* ovm measure- 
ments, as well as those of others, that contractions in the calibre of the ure- 
thra as well as its orifice are perfectly normal ; that they are found in 
cases where no inflammatory or other abnormal condition of the urethra 
has existed to originate them ; that they are in other words congenital and 
frequent ; and that they occasion no disturbance of function so long as the 
urethra remains free from disease, notwithstanding the great disproportion 
of the calibre at these points of constriction to the general size of the ure- 
thra and to the circumference of the penis. 

When, however, the urethra has been the seat of inflammation, it is 
quite possible that these congenital and normal constrictions of its calibre, 
even when so slight as to escape detection by the ordinaiy instruments of 
exploration, may aggravate and prolong the affection and induce complica- 
tions which can be relieved only by the removal of the constriction. In 
support of this assumption there are certain ancdogous facts and direct 
demonstrationa 

It is a familiar and unquestioned observation that a decided constric- 
tion of the urethra or of the meatus originates complications in the course 
of urethral inflammation which can be reUeved only by the removal of the 
constriction ; many a case of gleet, of dribbling after urination, of neural- 
gia of the urethra and bladder-neck, has been relieved by the dilatation of 
a narrow stricture or the division of a nan*ow meatua It would seem, 
therefore, plausible to suppose that a constriction of the urethra, even 
though it admitted a larger sound than could pass the avei*age meatus, 
might exert effecte similar in kind if not in degree. Dr. Otis has certainly 
demonstrated that such constrictions, congenital or acquired, may exist and 
escape detection by any other instrument than one constructed upon the 
principle of his urethrometer. 

Yet the question must be decided, of course, not by d priori reason- 
ing, but by actual test in practice. As already stated, this test has not been 
made so extensively as is required to determine finally and definitely how 
for these " strictures of large calibre " are to be held responsible for geni- 
tal and urinary disorders. Dr. Otis himself has furnished a long list of 
cases in which the division of such constrictions, both in the course of the 
urethra and at the meatus, has been followed by relief from symptoms 
which had defied all other methods of treatment ; and several other sur- 
geons, notably Dr. S. W. Gross, of Philadelphia, have upon the basis of 
practical experience indorsed more or less completely Dr. Otis' assertiona 

»Loc. cit, p. 421. 
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My own systematic inyestigatioii of this subject began only about four 
years ago ; and although opportunities for observation during that time 
have been rather extensive and have convinced me that strictures of large 
calibre are often responsible for morbid conditions, they have not enabled 
me to determine to what extent these constrictions are indirectly produc- 
tive of functional abnormalities of the urinary and genital organs, as main- 
tained by Otis. I have learned to regard the urethrometer as an essential 
means of diagnosis in many disorders of the genito-urinary apparatus ; 
indeed, I make it a part of every examination of these organs imless special 
circumstances forbid. Yet I do not regard every slight constriction which 
may be discovered as an indication for operation until other means of 
diagnosis have been employed and other possible abnormalities have been 
removed by less radictd measures. Even cases of gleet are sometimes 
curable by topical appHcations without division of urethral constrictions 
which may be present ; and I have repeatedly seen a gleet continue after 
the removal of such constrictions and the passage of large sounds, until 
such topical apphcations were made. 

A careful examination of the urethra in twenty-two men who had 
never had gonorrhoea nor other urethral difficulty has furnished the 
following results : 

1. The bulbous portion is the most capacious and gradually decreases 
in calibre from behind forward for about an inch or an inch and a half ; 
from this point to the meatus the calibre is sometimes practically uniform, 
but often exhibits slight constrictions which are not constant as to location 
or size. 

2. The narrowest point of the channel (except the meatus) was found 
in more than half the cases at about the middle of the pendulous urethra. 

3. The difference in capacity between the widest portion (the bulb) and 
the narrowest point (the middle of the pendulous urethra) may amount to 
five, ten, or even twelve milHmetrea 

4. There is no constant relation between the general urethral calibre 
and the size of the meatus ; the latter is sometimes almost as capacious as 
the urethra (in one instance admitting easily a No. 36 bulb) but usually 
much smaller (by ten, fifteen, or even twenty millimetres). 

In another series comprising sixteen cases I measured the urethra of 
individuals who had had gonorrhoea one or more times, but were entirely 
free from gleet and other abnormalities of the urinary organa I was not 
enabled to satisfy myself that the urethra in these cases exhibited any 
marked and constant deviation from the features presented by the cases in 
the first series who had never had gonorrhoea. 

Slight contractions of the urethral channel seem, therefore, to be either 
congenital and natural or are frequently produced by other influences than 
gonorrhoea ; they may doubtless result from masturbation and probably 
from lithiasis also. In every case of urinary or sexual derangement, their 
existence should be noted ; whether or not such constrictions should be 
divided is a question which must be decided by their probable relation to 
the morbid condition as well as by the results of other remedial measures. 

Like other methods of examination and treatment, this one has ac- 
quired much disrepute from its employment in cases to which it is not ap- 
plicable. It is imf ortunate that the specialist in genito-urinary, as in other 
diseases, acquires a routine method in diagnosis as well as treatment ; he 
is prone to ^e adoption of some one method to the exclusion of all others 
and in his zealous application of one ignores others of equal value. The 
endoscope^ for example, has a most valuable field in the diagnosis and 
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treatment of urethral diseases, a field which can be occupied by no other 
means or instruments ; yet endoscopists have endeavored to crowd into 
that limited field classes of cases in which the endoscope is either useless^ 
or at least far inferior to other instruments for diagnosis and treatment 
The result has been that the profession practically ignores the endoscope ; 
for, having proven the fallacy of the claims made 'for it in many cases^ we 
are disposed to regiurd it as equally useless in all — to reason that since it 
cannot do everything asserted for it, it can do nothing. A similar miscon- 
ception prevails largely, as I think, with regard to the " strictures of large 
calibre " whose pathological importance Dr. Otis has been so instrument 
in bringing before the profession. The clinical importance of these strict- 
ures has been much exaggerated ; that is, they have b^en held responsible 
not only for some but for all of those cases of obscure and obstinsUie affec- 
tions of the urethra and bladder which resist primitive treatment by sounds 
and injections The result has been that enthusiastic supporters of Otis' 
plan of treatment have sought refuge in a real or imaginary stricture of 
large calibre upon sUght provocation, and without a complete investigation 
as to other morbid factors ; and the failure to relieve obstinate symptoms 
by the division of such stricture in cases where other pathologic^ condi- 
tions were present, has brought undeserved discredit upon the entire sub- 
ject There can be no doubt that a division of a stricture of large calibre, 
recognizable only by Otis' or a similar urethrometer, has effected the relief 
of symptoms which sounds, injections, and the endoscope were powerless to 
remove ; but it is equally certain that such division has been performed in 
many cases without benefit, simply because the morbid symptoms were 
dependent upon some other pathological condition. The discredit re- 
dounds, of course, not to the method but to the surgeon who insists upon 
curing all cases of whatever nature by that one method ; just as the dis- 
credit into which the endoscope has fallen is to be ascribed, not to the in- 
strument itself, but to the folly of those who can see no other cause for 
urethral symptoms than a real or imaginary granular patch in the mucous 
membrane. 

My own experience has demonstrated the morbid infiuence of strictures 
of large calibre and the necessity for their complete division (by Otis' 
dilating urethrotome) in the following conditions : 

1. Oleet, That a gleety discharge which has made the usual round 
among physicians, and has for years resisted medication by injections 
and the passage of large sounds (12 to 16 English), is often maintained by 
a slight constriction of the urethral calibre and completely and immedi- 
ately relieved by the division of such constriction, I have repeatedly demon- 
strated ; in one of my cases which were promptiy cured by this method, a 
No. 17 EngHsh sound passed readily into the bladder ; in another and 
imique case (narrated on a previous page) the urethra admitted a No. 22 
sound. Yet with the greatest deference for the authority of Dr. Otis, to 
whom the credit of demonstrating this important relation is chiefly due, I 
must dissent from his assertion that gleet is always a proof of stricture, or 
as he states it, that '* gleet is the signal which nature hangs out to notify 
the patient and his surgeon that the urethra is strictured at some point" 
For I have treated a few cases in which I was unable to detect even a slight 
stricture, and in several others I haye seen a gleet continue after division 
of slight strictures and passage of full-sized sounds. One of these vms the 
following : 

A raQway conductor, aged forty-one, had had three attacks of gonor- 
rhcea, the last ten months before he consulted me. He had been afflicted 
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smce ibe last attack with a persistent gleet, which had resisted treatment 
by sounds and injections in the hands of his physician. After several 
months of this treatment, during which no abatement of the discharge had 
occurred, the physician explored the urethra with Otis' urethrometer. It 
was found that tiie general calibre was 34, while a constriction to 28 was 
detected about one and a half inch back of the meatus, the latter meas- 
uring 23. This constriction was by means of Otis' urethrotome enlarged 
to 32, the meatus being also incised to the same extent The calibre of 
the urethra was maintained by the daily passage of a 32 sound. 

The gleet continued almost as profusely as before. Two months after 
the operation, the patient consulted me. At that time a 31 French sound 
passed without difficulty into the bladder, causing some pain at a point 
two inches behind the meatus. Upon examination with the endoscope, I 
found the mucous membrane just posterior to the former stricture quite 
red, slightly granular, and presenting near the median line on the floor of 
the canal a mass of flabby granulations more than an eighth of an inch in 
diameter. These were removed by means of the snare, the base touched 
with a forty per cent solution of the nitrate of silver, and the surrounding 
red surfEuse pencilled with bluestone. In less than two weeks the dis- 
charge ceased entirely, and up to the present time (about five months) has 
not returned. 

2. Irritability of the bladder, manifested by frequent urination, with or 
without pain. In all of my cases of this category there has been more or 
less hypersesthesia of the urethra, and the sotmd has revealed very sensi- 
tive spots in this channel. 

3. Various sexual disorders, especially those apparently due to hypewes- 
thesia of the prostate, and manifested by abnormally frequent pollutions 
and premature ejaculation. 

4 Chronic inflammation of the prostate and bladder as a sequel of 
gonorrhoea. The division of constrictions of the meatus and urethra has 
occasionally transformed an obstinate into a tractable case. 

Doubtless the passage of a sound large enough to completely distend 
the urethra — ^possible only after the division of such constrictions — contrib- 
utes largely to the benefit conferred in many of these cases. 

In several other instances I have divided alight constrictions and thus 
rendered the pendulous urethra of uniform cahbre throughout, without 
the sUghtest perceptible improvement or relief of symptoms which, after 
the failure of other remedial measures, I had believed to be produced or at 
least maintained by urethral constrictiona Most of these cases have ex- 
hibited irritabihty and neuralgia of the bladder. The failure to relieve 
these patients does not disprove the morbid influence of sUght urethral 
strictures in many other cases, but merely demonstrates my error in at- 
tributing the symptoms in these instances to such constrictions. How- 
ever, the operation has rarely produced any serious reaction, and usually 
permits the patient to resume his vocation in twenty-four hours ; I have 
repeatedly performed it without anseethesia. Hence in obscure or doubt- 
ful cases the division of strictures of large calibre is justifiable as a tenta- 
tive and diagnostic operation. 

My impression in regard to this matter is, then, that the presence of a 
stricture of large calibre may be the means of prolonging and aggravating 
various disorders originating in a urethritis ; that in every case in which 
urethral inflammation has occurred (perhaps in others also) which exhibits 
a refractory behavior toward ordinary ^erapeutic means, the urethra 
shoxdd be examined as to the possible existence of such constrictions, and 
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that these, if detected, should be removed. On the other hand, it is doubt- 
less a mistake to suppose that these ** strictures of large calibre " consti- 
tute the key to all the obstinate and obscure alBfections of the genito-urinaiy 
organs. The exploration of the urethra with an instrument constructed on 
the same principle as Otis* urethrometer should be recognized as one of 
the means of diagnosis, but only one, and not a complete and thorough 
examination in itself. Moreover, the discovery of sudi a constriction is 
not of itself a sufficient warrant for urethrotomy, until the symptoms and 
the effects of treatment indicate strongly that the constriction is the cause 
of the difficulty. 

Catheterization of the Ubeteb. 

This is a measure which might in exceptional cases possess extreme 
value in diagnosis, possibly in treatment also. The advantages are obvi- 
ous : it would be a regukr preliminary to any operation which might in- 
terfere with the functions of a kidney, such as nephrectomy or nephrotomy. 
The introduction of a catheter into the opposite ureter would enable the 
surgeon to satisfy himself whether or not me second kidney was present 
and in a healthy condition ; for it has repeatedly happened that after the 
removal of one kidney the patient has died of uraemia, because, as has been 
revealed post-mortem, the excised organ was the only kidney present in a 
condition to discharge its functions. The introduction of the catheter into 
the ureter might also solve a question in diagnosis which cannot always be 
decided by the present methods of examination : namely, whether a given 
fluctuating tumor of the abdomen is a hydronephrosis or an ovarian cyst. 
Possibly a hydronephrosis could be evacuated in this way. Such a meas- 
ure would give certainty to a diagnosis as to the presence of a calculus in 
the ureter ; it might even be useful in pushing back the calculus into the 
pelvis of the kidney, or at least of determining whether or not nephrec- 
tomy would be necessary. 

Such advantages would undoubtedly accrue from the introduction of 
the catheter into the ureter if this measure were generally practised. Up 
to the present time, however, but few have been able to overcome the ex- 
treme difficulties which oppose the execution of this plan. Indeed, it has 
been accomplished only in the female, where the anatomical relations are 
such as to oppose but littie difficulty as compared with the situation in the 
male. Simon first practised catheterization of the ureter, after dilatation 
of the urethra. He performed this manipulation on seventeen women, 
and in all but two cases succeeded in reaching the pelvis of the kidney. 
Others, however, who endeavored to repeat the operation found extra- 
ordinary difficulty even after the urethra was dilated up to 2 ctm. Thus 
Winckel and Butenberg failed entirely, the former asserting that he could 
not even recognize the orifice of the ureter. Moreover, &e preliminary 
dilatation of the urethra constitutes a serious objection to this method, nok, 
only because of the necessity for ansesthesia, but also and especially because 
of the iU effects sometimes consequent thereupon — incontinence of urine, 
cellulitis, and fatal peritonitia 

The next succeeeful attempt to catheterize the ureter in the female was 
made by Griinfeld. By means of a short, wide endoscope, the inner ex- 
tremity of which was closed with glass, Griinfeld was enabled to bring into 
the field of vision the opening of the ureter, and then to introduce into 
this a sound of special construction. He has in this way passed a sound 
into the ureter to the depth of 15 ctm. This method I know by experience 
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to be extremely difEicalt ; it requires, on the part of the operator, consider- 
able familiarity with the instrument, and much patience and practice in 
order to distinguish the opening of the ureter from the numerous folds 
and depressions presented by the mucous membrane. It is impracticable 
except when the bladder is distended, whereby these folds are obliterated ; 
and the opacity of the urine, aggravated by the cloud of mucus which soon 
appears as the result of the irritation caused by the instrument^ renders 
this manipulation tedious and uncertain even affcer long practice. 

The simplest and most practicable method yet presented was demon- 
strated in September, 1881, to the '' Yersammlung Deutscher Natur- 
foracher " at Salzburg, by Dr. Carl Pawlik. This depends for its execu- 
tion upon the fact that the trigonum of the bladder in the female — at 
whose apices the ureters open into the bladder — ^is distinguishable by 
both eye and finger through the vagina. Pawlik happened upon this 
method of sounding the ureters by his observations in cases of vesico- 
vaginal fistula operated upon in Carl Braun's clinic, where he was assist- 
ant He found that by introducing the finger through a fistula into the 
bladder, a catheter passed through the urethra could be readily directed 
into the ureter ; subsequently he observed that the finger in tne vagina 
afforded the necessary assistance for the same purpose. As originally 
practised, the patient was made to assume the knee-elbow position ; a 
Sims speculum retracted the posterior wall of the vagina, so that the oper- 
ator could both see and feel tiie projection in the anterior wall correspond- 
ing to the trigonum vesicae. A sound introduced through the urethra was 
then guided by the finger into the ureter. Subsequently Pawlik found 
that inspection of the vagina was unnecessary ; by placing the woman 
upon her back in the ordinary attitude for vaginal examination, the finger 
in the vagina sufficed to direct the instrument in the bladder. Pawlik 
thus introduced sounds into the ureters in several cases in which Billroth 
performed the vaginal extirpation of the uterus, thereby affording the sur- 
geon better facilities for avoiding the ureters. In the summer of 1882 
Pawlik informed me that he had successfully catheterized the ureter in 
more than forty cases, having failed only once ; this failure was due to a 
decided prolapse of the uteru& 

However simple this method may appear, its successful execution re- 
quires, nevertheless, considerable practice and patience. I have performed 
it repeatedly on the cadaver, but have not always been successful I use 
a flexible sound, its bulbous extremity having a calibre of not more than 
No. 4 Charri^re. The instrument is straight except that the last half inch 
(at the bulbous extremity) is bent at a slight angle with the shaft With 
ihe fijiger in the vagina the apex of the trigonum is recognized and slightly 
raised, so that the orifice of the ureter shall rest on the inner side of the 
finger. The point of the instrument introduced into the bladder can 
readily be detected, and should be guided so as to enter the orifice. The 
first attempt will probably be unsuccessful ; the point engages in the mu- 
cous membrane in the vicinity of the ureter, and the mistake is discovered 
only when the effort to advance the instrument meets with decided resist- 
ance. When finally the instrument enters the ureter, the fact can be ascer^ 
tained by observing that while it progresses readily in the direction of the 
ureter, it cannot be moved laterally without decided resistance. 

A catheter of appropriate size — not larger than No. 4 or No. 5 — can be 
slipped over the sound after the closed end has been cut o& If it enters 
the ureter, it usually advances without much obstruction until it reaches 
the point where the ureter crosses the common iliac artery ; here a con- 
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riderable, sometimes insunnountable, obstacle is offered by the change in 
direction of the ureter. 

While this method is by no means easy of execution, it is practicable, 
requires no preparation on the part of the patient^ and no instruments of 
special construction. It should be undertaken in every case where its sue* 
cessful execution would be a matter of importance in diagnosis ; for even 
if unsuccessful, the attempt, when carefully and judiciously made, inflicts 
no injury upon the patient 

The introduction of the catheter into the ureter in the male has not as 
yet been accompHshed ; the anatomical relations are such as to offer but 
Httle encouragement to the attempt Various measures have been devised 
for the purpose of securing the urine from one or the other ureter as re- 
quired. These measures have consisted in the attempt to obstruct one 
ureter so as to prevent the escape of luine from it into the bladder ; the 
liquid which then collects in the bladder, being derived from the opposite 
kidney, affords the means of estimating the condition of this organ. 

The first method devised for this purpose was contrived and executed on 
his own person by Teichmann. He constructed an instrument resembling 
a light lithotrite ; this was introduced into the bladder, the jaws separated 
and then approximated so as to compress the orifice of one ureter. Al- 
though the measure was carried into execution by Teichmann upon himself 
apparently with success, it was not adopted by others, for obvious reason& 

Other plans have been tried, based upon the occlusion of one ureter by 
the pressure exerted over its vesical orifice ; one of the most promising 
of these is that devised by Silbermann, of Breslau. A metallic catheter 
(No. 18 French) is provided mth an opening one and a half inch long 
upon the side and with several small perforations at its extremity. After 
the instrument has been introduced, a smaller catheter is passed into it 
Over the end of this smaller tube is fitted a rubber bag, which, when the 
smaller instrument is in position, fills the eye of the outer catheter. This 
instrument is so placed tiiat the eye rests against the orifice of the ureter; 
mercury is then poured into the inner tube, dilating the rubber bag and 
compressing this orifice. It is said that this instrument has been success- 
fully employed in securing the urine from one kidney only ; yet there 
seems to be necessarily an element of uncertainty as to whether the ureter 
is completely occluded. 

In other cases the hand has been introduced into the rectum, the 
ureter sought out as it passes along the posterior surface of the bladder 
and compressed between the finger& This is a tedious manoeuvre, not en- 
tirely devoid of danger to the patient ; and after all it affords no certainty 
of accompHshing the desired object ; for the fingers, which must compress 
the ureter for ten or fifteen minutes at least, require occasional change of 
position, during which movement the urine which has collected above the 
point of compression may possibly escape into the bladder. 



Digitized by 



Google 



CHAPTER IX. 
PHYSIOLOGY OF THE URINE. 

The kidne j is an aggregation of tubules, each of which secretes urine. 
The study of the process whereby the urine is secreted consists, therefore, 
in a study of the urinary tubule and its functions. 

The tubule is a microscopic canal which begins at the pelvis of the 
kidney (of which it is indeed a prolongation), extends through the entire 
breadth of the kidney, and terminates in an expanded extremity in the 
cortical portion of the organ. The tubule consists of an elastic cylinder, the 
inner (concave) surface of which is covered with cylindrical epithehal cells, 
whose broad bases rest upon the elastic basement^ while their narrow ends 
point into the lumen. 

The various portions of the urinary tubule have been designated by 
different names: the first portion --that which proceeds in a straight 
course from the pelvis to the cortex — is termed the ''straight tube of 
BeUini ; '* the next segment— that which runs from the cortex into the 
medulla and then curves back again into the cortex — is called the ** loop 
of Henle;" the terminal segment of the tubule— that which presents a 
series of short, irregular curves — ^is designated the " convoluted tubule." 

The expanded blind extremity of the tubule is depressed ; that is, the 
blind end of the tube is pushed into its cavity, making a cup-shaped de* 
pression, just such as would be produced by pushing the end of a glove 
finger into its cavity. In this cup-shaped depression rests the bunch of 
capillaries termed the ''Malpighian tuft" or "glomerulua" The de- 
pressed, blind extremity of the tubule is closely adherent to the glom- 
erulus, which it almost completely encloses, leaving uncovered only a small 
space for the entrance of an artery and exit of a vein which carry the blood 
to and from the glomerulus. This x>ortion of the tubule covering the 
glomerulus is accordingly termed the '' capsule " of the glomerulus (Fig. 1). 

The ceUs lining the tubule differ in form and size in the different seg- 
ments of the can^. In the straight tube of Bellini and in Henle's loop, 
distinct cylindrical cells are distinguishal^e ; in the convoluted tubules, on 
the other hand, the epithelium consists of a jelly-like mass in which nuclei 
are imbedded at regular intervals, though no separation of the mass into 
distinct cells is possible. 

The cells constituting the blind extremity of the tubule^those cover- 
ing the glomerulus — are thin, flat scales, apparently identical in form with 
the endothelial cells which line the serous cavities of the body. They are 
therefore entirely different in appearance from those constituting the rest 
of the tubule. They appear to lie directly upon the capillaries of the 
glomerulus, there being no basement membrane interposed 

The tubule is surrounded throughout almost its entire length by capil- 
lary meshes. The branches of the renal artery pass from the hUus of the 
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kidney between the straight tabules, where they diyide into two sets of 
vessels. One set divide at once into the capillaries which surround the 
straight tubules ; the other set of arteries proceed between the straight 
tubules to the cortex of the kidney, where each terminates as a glomerulus. 
The vein emerging from the glomerulus conducts the blood to the network 
of capillaries surrounding the convoluted tubules. It is thus evident that 
while all the blood which enters the kidney passes through the inter- 
tubular capillaries, only a portion of it i*eaches the glomeruli 

In this connection it is interesting to note that in certain amphibians 
there is a marked difference in the blood-supply to the glomeruli and to 
the tubules ; the former receive blood directiy and only from the renal 
artery, while the capillaries surrounding the tubules are supplied also 
by a renal portal vein, which transfers blood from the alimentary canal 
to the kidney. Hence, in man as well as in the lower animals, the 
tubules are supplied with more blood than reaches the glomeruli, since 
they receive the blood which has passed through these tufts plus on addi- 
tional quantity which is supplied directly from the renal artery, or from a 
renal portal vein. This increased blood-supply to the tubules would in- 
dicate that they perform a function different from that of the glomeruli — 
an inference whose correctness has been demonstrated by the researches 
of the last decade. The blood-supply of the human kidney is derived 
chiefly, though not entirely, from the renal artery ; for there is free anas- 
tomosis between the vessels of the kidney and those of its capsule, and 
this latter is largely supplied with blood by branches of the suprarenal, 
lumbar, and spermatic arteries. The supply of blood from these sources 
is quite considerable ; for Hermann has shovni that the secretion of urine 
may continue in appreciable quantity even after the renal artery has been 
ligated, sufficient blood being derived from the suprarenal and spermatic 
arteries to maintain the function of the kidney. litten has Bhown that 
the spermatic artery alone furnishes an appreciable amount of blood to the 
kidney ; he found that after ligation of the renal arterj' and vein and of 
the suprarenal artery, there occurs a transient period of anaemia of the 
kidney, which is, however, soon followed by decided congestion of the 
organ and even the formation of infarcts ; by ligating the ureter, includ- 
ing the spermatic artery (in addition to the vessels already named), perma- 
nent aneemia of the kidney was secured. 

The Functions of the Tubule, — The lower portion of the tubule — the 
straight tube of Bellini — has, so far as known, only the mechanical function 
of a duct, a channel for the passage of the urine. This part of the tubule 
seems to be merely the contmuation of the ureter. 

The remaining portion — the loop of Henle and the convoluted tube — 
effects the true secretion of the urine. The epithelial cells in t^is portion 
of the tubule perform the ordinary functions of a gland, in that they ab- 
stract from the blood which circulates around them certain ingrecUents 
which are then transferred to the lumen of the tubule.* 

* This secretory activity of the cells lining the convoluted tubules and loops of 
Henle was first satisfactorily demonstrated by Heidenhain, in 1875. He injected into 
the circulation a solution of the indigosulphate of sodium, and observed that in the 
course of a few minutes the urine acquired a blue color, indicating that the indigo was 
being excreted from the blood by the kidneys. To determine what part of the organ was 
instrumental in this excretion, Heidenhain killed the animals at various periods after 
the appearance of the blue tint in the urine, and examined the kidneys microscopically. 
He found particles of indigo blue in great numbers in the cells lining the convoluted 
tubules, and in smaller quantity in the cells of Henle's loops, but never in those of the 
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That these secreting cells separate from the blood not only the solid 
constituents but also some of the water, must be admitted without actual 
demonstration, since excretion of solids without water is inconceivable. 
But Nussbaum has furnished in the following way an elegant demonstra- 
tion of the fact that the cells of the tubule separate from the blood some 
of its watery constituents : in amphibians, the Malpighian tufts are sup- 
plied with blood by branches of the renal artery, while the capillaries sui*- 
rounding the urinary tubules obtain an additional supply from the renal 
portal vein. Ligature of the renal artery, therefore, while cutting off the 
blood-supply of the Malpighian tufts, does not deprive the tubules entirely 
of blood. Nussbaum observed that ligature of the renal artery in amphib- 
ians was followed at once by a suppression of the urinary secretion ; but 
he found that this secretion commenced again in appreciable quantity 
after an injection of urea into the blood of the animal, even though the 
ligature on the artery remained undisturbed. It is evident, therefore, that 
the well-known diuretic effect of the urea was sufficient in this case to 
stimulate the cells of the tubules to a considerable excretion of water. 

The functional activity of these cells appears to be limited almost en- 
tirely to excretion, since nearly all of the materials found in the urine are 
produced in the body without the intervention of the kidneys, and exist 
preformed in the blood of the systemic circulation. The kidneys, like 
other organs, produce urea and uric acid, but only in relatively small 
quantity. There is, however, one substance which is produced chiefly, 
if not entirely, by the secreting cells of the kidney — ^hippuric acid. The 
recent researches of Bunge and Schmiedeberg have demonstrated that 
benzoic acid is transformed into hippuric acid in the living animal by the 
kidneys ; indeed, they were able to secure this transformation in extirpated 
kidneys by passing through the excised organs blood containing benzoic 
add.* 

straight tubules, nor in the capsules of the glomeruli. It was thus demonstrated that 
the cells of the convoluted tubules and of Henle^s loops possess the power of separating 
one substance at least from the blood. Subsequent research showed that the urates 
and the biliary pigments also are excreted by these same epithelial cells ; and it is as- 
samed that all the other solid ingredients of the urine are abstracted from the blood by 
the activity of these same cells. 

Since the publication of Heidenhoin^s researches, numerous investigators have con- 
firmed his results. It has been found, furthermore, that the injection of certain sub- 
stances, such as chromic acid and cantharides, is followed by necrosis of the cells in 
the convoluted tubules, while the remainder of the kidney remains unaffected. This 
fact also demonstrates the secretory activity of these cells, which abstract the chromic 
acid from the blood, and are thereby rendered necrotic ; while the cells lining the rest 
of the tubule, because they possess no secretory activity, experience no damage from 
the toxic agent. 

' Attempts have been made to ascertain whether or not this power of the kidney to 
transform benzoic acid into hippuric acid is impaired in various renal affections. 
Jaarsveld and Stokvis assert, as the result of both clinical and experimental observa- 
tion, that such impairment does occur, and can perhaps be made a factor of diagnostic 
importance in the recognition of kidney diseases. These observers induced hsmo- 
globinuria and nephritis in rabbits by the injection of glycerine ; they found that such 
animals excreted no hippuric acid." Benzoic acid administered to these rabbits ap- 
))eared in the urine unchanged ; while healthy rabbits to which benzoic acid was ad- 
mi uistered excreted in the urine none of this substance, but a corresponding quantity 
of hippuric acid. Extending their observations to the bedside, Jaarsveld and Stokvis 
found that the excretion of hippuric acid was diminished in certain cases of renal dis- 
ease as follows : In two cases of parenchymatous nephritis, one acnte and one chronic, 
no hippuric acid was found in the urine ; benzoic acid administered by the mouth 
appeai-ed in the urine unchanged. In two other cases of the same affection, the excre- 
tion of hippuric acid was markedly decreased ; also in two cases of amyloid degeneration 
7 
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The Functions of the Qlomendxis, — The anatomical structure of the 
glomerulus indicates its physiological function ; it seems to be a purely 
mechanical apparatus for the separation of the watery constituents of the 
blood by filtration. It is so arranged that the blood exerts upon the walls 
of the capillaries composing the glomerulus much greater pressure than 
is exerted upon the capillaries elsewhere in the body. This arrangement 
consists merely in the division of the arteriole — ^the vas afiferens — into a 
large number of capillaries, which subsequently reunite into a single small 
vein — the vas efferen& Since the caUbre of tins efferent vein is much less 
than the combined caHbre of the capillaries which empty into it, there 
must necessarily occur an unusually great pressure on the waUs of these 
capillariea To favor the process of filtration still more, unusually slight 
resistance is offered to the escape of fluid from the capillaries of the glom- 
erulus, since the blood in them is separated from the lumen of the tubule 
only by the capillary wall and the layer of deUcate ceUs covering the 
glomenilus. Under such conditions a much larger percentage of the 
watery elements of the blood must necessarily escape, in all the capillaries 
of the body a certain amount of the blood serum passes through the Yaa- 
cular walls ; fix>m those of the kidney not less than fifty ounces of fluid 
usually escape during the twenty-four hour& 

The separation of the water (and of the salts which naturally accom- 
pany it) is generally regarded, therefore, as a process of purely mechanical 
filtration. Upon this assumption we can understand the variations in the 
quantity of urine observed in clinical and experimental case& The quan- 
tity of water filtered through the glomeruh, and hence of the urine, will 
be increased by any one or more of the following factora : 

1. Increase of blood-jpresaure in the glomeruli. This may be due either 
to increase of the general arterial pressure, or to obstruction to the return 
of blood through the renal vein. Digitalis, for example, causes an in- 
creased secretion of urine by raising the general blood-pressure in the 
arteries and hence in the glomeruli. Obstruction to the return of blood 
from the kidney rarely occurs clinically except as a result of enfeebled 
action of the heart ; a few cases are, however, on I'ecord in which a local 
impediment existed which interfered with the circulation through the renal 
vein without affecting the general blood-pressure. In these cases an in- 
creased secretion of urine has been observed. 

2. Increased rapidity of the hlood-cuiTent through the glomenUu This 
usually occurs as an accompaniment of increased blood-pressure, since the 
influence which increases i^e pressure usually increases also the rapidity 
of the circulation. Yet we know from the laws governing filtration of 
fluids, that the effect of increased rapidity is, coeteris paribus, to increase 
the rapidity of filtration. 

3. Dilution of the filtering fluid. The ingestion of large quantities of 
water is followed by a profuse seci*etion of urine. This results not from an 
increase of blood-pressure (because no such increase occurs), but simply 
from the increased diffusibility of the circulating fluid. 

of the kidney. In three cases of cirrhosis and one of venous congestion, on the other 
hand, the excretion of hippuric acid was unimpaired, benzoic acid administered by the 
month undergoing the same transformation as occurs in healthy persons. Altliough 
the number of these observations is too small to justify a conclusion, they certainly 
afford a presumption that the excretion of hippuric acid by the kidneys may become 
an important item in determining whether or not the renal epithelium is atfected in 
cases of kidney disease, or whether the affection is limited to the interstitial connective 
tissue and the blood-vessels— In other words, whether the nephritis is parenchymatous 
or interstitial 
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4 Increased permeability of the capillary walls. Upon this point we 
have but little definite knowledge. It is known that an increased flow of 
mine often occurs in cases of pure amyloid degeneration of the kidney ; 
and it is also known that this degeneration affects especially the capillaries 
of the glomeruli ; hence the inference that these degenerated capillaiy 
myalls offer less resistance to the escape of the contained fluid. 

That a thickening of the Altering membrane would retard the escape of 
water from the blood is not only plausible, but is actually demonstrated in 
the nephritis which follows scarlet fever. During this affection the quan- 
tity of urine excreted is much diminished ; indeed, temporary anuria may 
occur. The reason for this is apparent upon microscopic examination of 
the inflamed kidney, which reveals a proliferation and thickening of the 
flat cells covering the glomerulus, and a thickening of the capillary walls. 

There are cases in which variation in the quantity of urine secreted 
seems inexplicable by the laws of simple filtration. Thus in many in- 
stances an increased secretion of urine seems to result directly from ner- 
vous influence ; such is the polyuria which usually follows a hysterical at- 
tack or an epileptic convulsion. It seems highly probable, however, that 
the nervous influence affects the kidney not directly, but indirectly through 
the splanchnic nerves^ whereby the calibre of the renal arteries is increased 
and a greater amount of blood circulates through the kidney. It is at any 
rate demonstrated that the amount of urine secreted can be increased by 
puncture of the floor of the fourth ventricle, whereby (through the agency 
of the splanchnic nerves) the circulation of blood through the kidney is 
increased.^ 

In the present state of our knowledge, therefore, we must regard the 
urine as the product of two distinct processes : 1, the specijic activity of 
the cells lining the convoluted tubule and the loop of Henle, whereby the 
solid ingredients of the urine and some water are separated from the blood ; 
and, 2, filtration through the glomeruli, whereby the liquid ingredients and 
certain salts escape from the blood. • 

It seems with our present knowledge that the solid constituents of the 
urine — urea, uric acid, creatinin, etc. — ^never escape from the blood in ap- 
preciable quantity through the glomeruli ; their presence in the urine in- 
dicates and measures the functional activity and integrity of the epithelial 
cells of the tubules. The excretion of water from the blood, on the other 
hand, is not monopolized by the glomeruli ; a certain amount is separated 
under ordinary circumstances by the secreting cells of the tubules, and 
this amount can be, under extraordinary circumstances, much increased. 
The experiment of Nussbaum, already related, shows that the presence of 
urea in the blood stimulates these cells to the secretion of considerable 
water ; it is possible that the diuretic effect of certain salines is exerted in 
like manner through the cells of the tubules, rather than through the 
glomeruli 

1 Heidenhain has recently argued upon theoretical grounds that the escape of water 
from the glomeruli is. not a purely mechanical process, but is influenced largely by the 
activity of the cells covering the tufts. The considerations advanced in support of this 
view seem by no means oonvincing. 
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CHAPTER X. 
PATHOLOGY OF THE URINE. 

The solid constitiients of the iirine comprise almost all the products of 
decomposition of the albuminous substances contained in the tissues. So 
long as the kidneys perform their function properly, but little of these al- 
buminous products escapes through the sMn, lungs, and intestine. The 
urine is therefore an index to the metamorphosis of the albuminous in- 
gredients of the tissuea Conversely, so long as the other organs of the 
body perform their functions normally, the solid constituents of the urine 
constitute an index to the activity of the kidneys. 

Yet not all of the solids found in the urine are to be regarded as the 
products of tissue metamorphosis ; for materials introduced by the mouth, 
such as egg albumen, are rapidly eliminated by the kidneys, and substances 
produced in the small intestine, such as indican and carboHc acid, are 
separated from the blood by the same organ. Even the excretion of urea 
— which is pre-eminently a product of tissue metamorphosis — varies largely 
according as much or little nitrogenous food is consumed. Hence a proper 
interpretation of the information derived from an analysis of the urine 
must be based upon a knowledge of the individual's general condition, 
diet, etc. 



Vabiations m the Nobmal Ingbedients of the Urine. 

Normal urine may be regarded, for practical purposes, as a solution of 
urea and of the chloride of sodium. These three chief ingredients— water, 
urea, and chloride of sodium — are accompanied in their exit from the 
blood by certain other solid ingredients of that fluid, organic and inor- 
ganic, as well as by various foreign matters which have been introduced 
into the organism. 

For clinical purposes the most important ingredients of normal urine 
are the following ; i^e average amount excreted daUy (according to Sal- 
kowski) is also given : 

Qrammes. 

Urea 25.00 to 35.00 

Carbolic acid 0.02 to 0.05 

Indican 0.06 to 0.08 

Urobihn Undetermined. 

Chlorides 10.00 to 15.00 

Earthy phosphates. 0.80 to 1.40 

Alkaline phosphates 2.50 to 3.50 

Sulphates 1.50 to 2.50 
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Ubea. — This, the chief solid ingredient of the urine, is derived exclu- 
mvely from albumen. Whether or not it is formed directly from albumen, 
or indirectly after existing in the shape of other compounds, is still an un- 
settled question. The attempts to produce urea artificially by direct oxi- 
dation of albumen have failed, though a substance very similai* to urea — 
giianidine — has been produced by the action of the permanganate of potas- 
sium upon albumen (Bechamp, Bitter). It seems probable that urea is 
formed in the body not directly from albumen, but from one of the sub- 
stances which arise from the decomposition of this. Schultzen and Nencki 
have shown that albumen is changed in the organism into fatty acids, and 
that these are transformed into urea ; yet it is by no means certain that 
most of the urea is produced in this manner. It has been shown by Fre- 
richs, Stokvis, and Neubauer, that uric acid introduced into the stomach 
is transformed and excreted as urea. Probably some of the uric acid pro- 
duced in the organism as the result of tissue change is likewise oxidized 
into urea. Leucin taken into the stomach is entirely converted into urea ; 
hence it is considered certain that the leucin naturally produced in the 
tissues from the metamorphosis of albuminous substances is normally 
trausformeJ and excreted as urea. This transformation seems to be 
effected by the liver. 

It is quite possible, and indeed probable, that urea originates in still 
other ways in the organism. 

Many attempts have been made to ascertain where and by what organs 
the transformation of these various intermediate albuminous substances 
into urea is accomplished. The classical and often-repeated experiment of 
Prevost and Dumas— the extirpation of the kidneys — shows that these or- 
gans have little if any agency in the production of urea ; for this substance 
is produced in the usuid quantity after the kidneys have been removed. 

Urea is constantly found in certain tissues of the body, particularly in 
the liver, the lungs, and spleen ; it is also constantly present in the blood, 
lymph, aqueous humor, and serous fluid. There is, indeed, one reason for 
believing that the organs named are largely concerned in the production 
of urea : this reason is the generally admitted absence of urea from the 
muscles ; although one would suppose that the muscular system — so exten- 
sive and so rich in albuminous matters — would necessarily furnish much 
of the urea, yet no trustworthy observer has as yet been successful in de- 
tecting this substance in the muscles of healthy animals. Yoit, it is true, 
found that the muscles of a dog from which the kidneys had been removed 
contained more than twice as much urea as the blood, and hence believes 
that the muscles must, at least under these abnormal conditions, produce 
urea. So too it has been found that the muscles of patients dead from 
cholera contained urea in appreciable quantity — in fact, more than the 
blood. 

The absence of lurea from the muscles imd its constant presence in the 
liver and spleen indicate that the latter organs are instrumental in pro- 
ducing this substance. All observers have found the liver especially rich 
in urea, and have usually observed that it contains a larger percentage of 
this substance than the blood. A fact first observed by Frerichs, and sub- 
sequently confirmed by others, points strongly to the same conclusion : 
he noticed that in a case of acute yellow atrophy of the liver, the urea 
foimd in the urine was much decreased in quantity and even disappeared 
entirely, while on the other hand certain intermediate products in the de- 
composition of albumen — leucin and tyrosin particularly — were excreted. 

lialio beltoeen Tussiie Metamorphosis and Urea, — The quantity of urea 
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excreted in the urine yaries in different conditions of health and disease ; 
and since it is a product of the decomposition of albumen, many efforts 
have been made to discover and determine for pathologic^ purposes a 
quantitative relation between the amount of this substance found in the 
urine and the decomposition of the nitrogenous elements of the tissuea 
The actual amount of urea excreted in the urine cannot, of course, r^n-e- 
sent accurately the albuminous decomposition, because, fii'st, only a part 
of the urea formed in the body is excreted by tiie kidneys, the remainder 
being eUminated by the skin, intestine, and lungs ; second, urea is only 
one of several substances into which the nitrogenous elements of the tisr- 
sues are decomposed ; hence its quantity does not fully represent the 
amount of such decomposition ; third, much of the urea excreted is de- 
rived directly from the food and not at all from tissue waste. 

Yet it has been found by Yoit that an approximately accurate index to 
the decomposition of albuminous substances in. the body is furnished by the 
ui*ea and other nitrogenous matters exci-eted in the urine. It has been 
ascei-tained that 100 grms. of muscular tissue separated from its ^ and 
connective tissue contain about 3.4 grms. of nitrogen, corresponding to 
7.28 grms. of lurea. Every gramme of urea found in the urine would 
therefore represent a decomposition of 13.72 grms. of muscular tissue (or 
its equivalent of other tissue). 

Nitrogen Equilibrium. — Urea is excreted so long as life persists ; in 
starving animeds there is an appreciable excretion even until death. If a 
fasting animal be supplied witii nitrogenous food, an unexpectedly large 
excretion of urea is observed. For it is found that the urea excreted rep- 
resents not only the albuminous substances of the food, but also almost 
as much body waste as occurred duiing the period of fasting. The latter 
quantity is, however, a trifle less than formerly, and thus t£ere occurs a 
gradual accimiulation of albuminous materials, and hence increase of 
weight in the body. This repair continues until the body weight is re- 
stored to its noimal figure, after which the quantity of urea excreted cor- 
responds exactly to the amount of albuminous materials in the food.* 

^ Thus a fasting dog excretes, say, 10 grms. of urea per day ; since each gramme of 
area results from the decomposition of 18.72 grms. of albuminous tissue, the animal is 
losing 137 (10 x 13.72) grms. of flesh per day. Now if this amount — 137 grms. — of meat 
be administered to the dog daily, we would exi>ect that it would be used to supply the 
loss, and that as a result the body waste would cease at once, while the daily excretion 
of urea would remain 10 grms. Such is, however, not the case ; the excretion of urea 
becomes almost (though not quite) double wliat it was during fasting— say 18 grms ; this 
represents the urea formed trom the food (10 grms.) plus that derived irom the tissues 
(8 grms ). The daily loss of flesh is diminished, but does not cease entirely. If now the 
quantity of food be doubled, that is, if 274 grms. of meat be given, the amount of urea 
excreted becomes about twenty-five grammes— that is, 20 grms. from the food and 5 
grms. from the tissues. This amount of food is therefore not sufficient to replace the 
albumen consumed in the tissues— the animal continues to emaciate. When the 
amount of food is increased so that it alone furnishes about /<7ur (imes as much urea a« 
the fasting animal excretes, the dog ceases to emaciate, and it is found that the urea 
excreted now corresponds exactly to the amount consumed with the food. The ani- 
mal's weight remains unchanged from day to day. This is *' nitrogen equilibrium." 

By still further increasing the amount of food, it is found that during the first few 
days the quantity of urea excreted is less than that contained in the food — in other 
words, some of the albuminous constituents of the nourishment are stored away in the 
body. After some days, however, the equilibrium is again restored — i*., the amount 
of urea excreted equals exactly the quantity supplied by the food. 

If, on the other hand, the quantity of food administered to a well-nourished animal 
be suddenly diminished, it is at first observed that the urea excreted repreaents more 
albuminous matter than the food contains ; in other words, the tissues lose a certain 
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It follows from these facts that Ihe healthy organism possesses a certam 
accommodative power, by virtue of which it is enabled within certain 
limits to adapt its consumption of albumen to the amount supplied, 
whether this be large or small ; so long as the bodily functions are 
normally performed, the amount of albuminous constituents excreted is 
just equal to that supplied by the food. The minimum amount of nounsh- 
ment required to sustain this '' nitrogen equilibrium" must contain much 
more nitrogen than is actually consumed by the tissues — probably about 
four times as much. It is further evident that the quantity of ui*ea con- 
tained in the urine affords no clue to the amount of tissue metamorphosis, 
unless the quantity of albumen contained in the food is also known. 

Quantity of Urea Excreted, — From what has been said, it is evident that 
the excretion of urea may vaiy in the same healthy individual from day to 
day according to the kind and amount of food consumed. Hence obser- 
vations made upon different classes of people have given divergent results. 
Yoit and Rubner found that the average daily excretion of ui*ea in well- 
nourished German laborers was 30 to 35 grm& This was at the rate of 
.5 to .6 grms. for each kilogramme of body weight. In corpulent individ- 
uals the percentage is somewhat small, since the excess of body weight in 
such persons represents an accumulation of ioi rather than albuminous 
tissuea The percentage is less in females than in males, but much 
higher in children than in adults. 

Clinical Estiviation of Urea. — For clinical purposes the determination 
of the quantity of urea excreted in the urine has seldom much value as an 
index to the amount of tissue metamorphosis. For since the urea is fur- 
nished not only by the decomposition of tissues but also directly by the 
food, the quantity derived from the tissues can be ascertained only when 
that furnished by the food is estimated. Such procedure is too compli- 
cated for clinical purposes ; hence the determination of urea is practically 
valuable only under certain circumstance& 

Thus in acute febnle diseases the pajbient rarely receives any consider- 
able quantity of nitrogenous food ; hence the amount of urea excreted — 
being derived almost exclusively from tissue waste — represents fairly the 
amount of this waste. Yet even here we are not sure that all the urea 
produced is excreted ; in fact, we know some circumstances which retard 
the elimination of urea through the kidneys. Among these are the re- 
tention of water in the blood — a usual occurrence in febrile conditions ; 
the formation of transudations in the subcutaneous tissue and in the 
serous cavities (for these transudations contain urea and albumen) ; ab- 
normally low arterial pressure, as occurs in typhoid and typhus fevers ; 
profuse perspiration, copious diaiThoea, inflammation of the kidney — all 
divert urea from the urine. On the other hand, there are various circum- 
stances which may cause an increased amount of urea to appear in the 
urine, without any increase in tissue metamorphosis ; thus active diuresis, 
whether from the ingestion of water or from a lise of blood-pressure, may 
result in washing out of the blood urea which had accumulated in this 
fluid. So, too, the resorption of transudations brings into the blood a con- 
siderable amount of albumen contained in the transuded fluid. This al- 
bumen is at once transformed into urea, and being excreted by the 
kidneys, raises considerably the amount of urea contained in the urine, 

portion of their nitrogenous oonstitnents. This relation lasts, however, but a few days, 
after which period the urea excreted corresponds to the diminished amount of nour- 
ishment 
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though there has been no increase in tissue metamorphosis nor in the 
quantity of nitrogenous food ingested. 

If therefore we are to derive accurate and reliable information as to the 
amount of tissue change from the quantity of urea excreted by the kidneys, 
we must eliminate the possible sources of error already enumerated by 
taking into account the influences other than tissue waste whereby the ex- 
cretion of urea is affected ; but this is practically impossible. ' 

It is 05 an index to the secretory activity of the kidneys that the deter- 
mination of the urea often furnished important information ; for, since the 
excretion of urea is performed by the renal rpithelium, the deficit in the 
amount excreted in cases of renal disease indicates in a general vxiy the 
degree of impairment of the renal function. Yet only in a general way ; to 
secure even approximate accuracy, it is necessary to compare the urea 
excreted by the patient with that excreted by a healthy individual nour- 
ished upon the same diet and exposed to the same conditions of exercise, 
clothing, temperature, etc. Such comparison is in private practice at least 
usually impossible. Hence the determination of urea as an index to the 
conditioi;! of the kidney is practically valuable only when the quantity is 
found upon repeated examination to be markedly less or more than the 
average amount excreted by healthy persona' 

Factors tvhich Influence the Production and Excretion of Urea. — The 
quantity of urea wluch appeal's in the urine can be perceptibly increased 
without augmenting the amoimt of albumen in the food, by various 
measures which increase tissue change. The administration of phosphorus 
— in doses sufficient to cause death in eight or ten days — augments the 
quantity of urea excreted to three or four times its normal amount Other 

' Fortunately we may often derive valuable information by comparing the quantity 
of urea mih ttuit of Vie common salt excreted by the kidneys. For it is found in healthy 
individuals the salt excreted amounts to about one-half by weight of the urea in the 
same urine. Now since the salt is derived chiefly from the food, a comparison of the 
two shows whether the urea is derived largely from the food or from the tissues ; for 
if an increase in the quantity of urea excreted is accompanied by a corresponding in- 
crease in the quantity of salt eliminated, the inference is that the urea is derived 
largely from the food ; if the quantity of salt be, on the contrary, much less than 
normal, an excess of urea indicates an excessive tissue change. In fever the quantity 
of salt excreted in the urine is very small, partly because but little salt is contained in 
the food, and partly because there is an actual retention of salt in the tissues during 
fever. Since during convalescence from fever a considerable portion of the albumen 
of the food is retained in the tissues for restoring them to the normal condition, while 
the chloride of sodium is not thus needed nor retained, it often happens that during 
convalescence ihe quantity of salt in the urine may closely approximate or even equal 
that of the urea. 

^ Here too an estimation of the chlorides in the urine may afford valuable informa- 
tion. These salts probably escape from the blood by simple filtration with the water 
through the glomeruli and not by the secretory activity of the cells ; at any rate it is 
well established that the chlorides are excreted quite as freely in the various forms of 
chronic nephritis as by healthy kidneys. Now in health the quantity of chlorides in 
the urine is usually about half that of the urea ; hence if, in a case of chronic BrighVs 
disease, the quantity of chlorides in the urine is constantly more than one-half that of 
the urea, we may infer that the latter substance is not completely excreted — in other 
words, that the integrity of the kidneys is impaired. 

It is interesting to note that variations in the excretion of urea in 6right*s disease 
are accompanied by similar variations in the excretion of phosphoric and carbonic acid. 
Fleischer found furthermore that phosphoric acid administered by the mouth was ex- 
creted less readily by diseased than by healthy kidneys, though no such difference was 
observed in the excretion of other salts — bromide and iodide of potassium, for example. 
The quantitative estimation of phosphoric acid in the urine is, however, so complicated 
a process that the fact mentioned has but little clinical value. 
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Bubstances, among them arsenic and alcohol^ exert a similar though less 
pronoimced eflfect. 

Limitation of the oxygen imspwed increases also the excretion of urea. 
This has been demonstrated by Fraenkel, who diminished the quantity of 
air inspired by constricting the trachea in doga He found that the urea 
excreted rose to three or four times the normal amount Pathological 
states accompanied with dyspnoea in the human subject also exhibit in- 
creased excretion of urea. 

Poisoning with carbonic add also augments the amount of urea excreted 
— probably, as Fraenkel suggests, by diminishing the quantity of oxygen 
supplied to the tissuea Loss of blood induces the same result, apparently 
because it decreases the amount of oxygen distributed to the tissues. 

Artificiat election of temperature^ by exposure to a warm bath or warm 
au', has been observed to increase the amount of urea excreted. Schleih 
found that after one hour's immersion in a hot bath whereby his tempera- 
ture rose to 39.5° C, the quantity of urea excreted was increased more than 
thirty-three per cent. 

Diuresisi favors, of course, the excretion of urea ; the increase does 
not, however, appear to be the result of an augmented tissue change, but 
occurs simply &om the more thorough removal of the urea from the tissues 

The consumption of animal food naturally increases the amount of urea 
formed as well as excreted. 

Diverse results have been obtained in the effort to answer the question 
whether or not excessive muscular action causes an increased production 
and excretion of urea. Voit, Fick, Wislicenus, and Vrietzke were imable 
to find any increase of the urea in the urine after prolonged and excessive 
exercise. Flint, Parkes, Schenck, and recently North, on the other hand, 
observed a marked increase under similar circumstances. The diversity 
of these results seems to be explained by later observations. Kellner ol> 
served that the iirea excreted by horses fed upon a diet rich in nitrogen 
increased decidedly after prolonged exercise ; but that when the diet con- 
sisted chiefly of hydrocarbons, but slight increase was observed. The ex- 
planation appears to be that muscular activity requires the consumption of 
fats and Hydrocarbons ; so long as these are supplied in sufficient quantity 
the nitrogenous tissues are not consumed ; when, however, there is a 
dearth of hydro-carbonaceous materials, the albimiinous substances in the 
tissues are consumed, and a corresponding increase occurs in the urea 
produced and excreted. 

A second moment serves to reconcile the conflicting results above 
mentioned. Oppenheim found that muscular activity, accompanied with 
dyspnoea, was followed by decided increase in the excretion of urea, while 
the same amount of work performed so deliberately as not to embarrass the 
respiration, did not increase the excretion of urea. Hence he infers that 
the excessive production of urea observed during muscular activity is the 
result, not of this activity, but of the imperfect supply of oxygen accom- 
panying it, which, as already stated, is known to be a sufficient cause for 
an increase in the production and excretion of urea. 

The observations of Senator and of Bauer upon cases of tetanus, and 
of Fleischer upon a case of mercurial convulsions, show that in these con- 
ditions, notwithstanding the enormous amount of muscular exertion, no 
increase in the excretion of tu*ea occurs. 

No agent, physiological or medicinal, is known, whereby the amount 
of urea produced in Qie body can be much decreased. Fraenkel found 
that the respiration of condensed air decreased slightly the production of 
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urea, while the substitution of rarefied air had, as might be expected, the 
same effect as the abstraction of oxygen — a slight increase in the amount 
of urea produced. « 

Excretion of Urea in Diseatse. — ^In febrile conditions, from whatsoever 
cause, the excretion of urea is almost invariably increased. This increase 
is observed during the height of the fever in most instances, but is some- 
times noticed before the rise of temperature begins. In many cases 
this increased excretion continues also for some time after the critical 
fall of temperature ; this is especially often noticed in cases of croupous 
pneumonia. 

It has been observed that after the administration of quinine, in cases 
of continued fevers, the interval of reduced temperature is accompanied 
by an excessive excretion of urea. It is further found that fever induced 
artificially by the injection of putrid materials is (like the clinical septi- 
csemia and pyaemia), accompanied also by an increased excretion. Sur- 
gical operations do not per se affect the production of urea ; but the oc- 
currence of fever, even if it be only the aseptic wound fever, is accompanied 
by an increased production. 

The only acute febrile condition, aside from renal disease, in which the 
urea excreted is less than normal, is acute yellow atrophy of the liver ; in 
this disease the urea may entirely disappear from the urine. In non-feb* 
rile conditions there is great diversity in the behavior of urea ; in many 
cases accompanied by anaemia there is an increased production, corre- 
sponding to the observation that a similar increase occurs after artificial or 
natural hemorrhage. In pernicious ansemia and leucocythsemia the excre- 
tion of urea is often excessive. The greatest excretion occurs in diabetes 
meUitus ; here there is not only an unusually large consumption of albu- 
minous food, but also an excessive metamorphosis of the albuminous con^ 
stituents of the tissuea The result of this double production of urea is 
the exci*etion of an enormous amount, sometimes 125 or even 150 grammes 
per day. Epileptic attacks are also followed by an increased excretion of 
urea— ^ue doubtless in part to the diminished supply of oxygen which 
occurs as a feature of the attack. 

Besorption of exudates and transudates, such as dropsical fluids, brings 
into the blood a quantity of albumen, which is transformed into urea and 
excreted, thus increasing the total amount found in the urine. An in- 
crease in the excretion of urea by a dropsical patient mth Bright's disease 
does not therefore necessarily indicate an improvement in the renal func- 
tions. 

In cases of gout^ chronic rheumatism, biliary colic, and various diseases 
of the liver, the excretion of urea is diminished. In various hepatic dis- 
eases this diminution in the ure& excreted is accompanied by an increased 
excretion of intermediate products, particularly uric acid. In such dis- 
orders, therefore— of the liver, bile-ducts and duodenum— the urine is 
often loaded with urates. 

It has been repeatedly noticed that the development of cancer is ac- 
companied by a decided fall in the excretion of urea ; in one case ihe 
amount fell from 29 to 7 grammes in twenty-four hour& It has been 
proposed to utilize this observation for diagnosis in cases of suspected 
cancer of internal organa 

It is evident from the considerations mentioned in the earlier part of 
this chapter, that but little value can be attached to many observations on 
record as to the excretion of urea, since in but few cases have the condi- 
tions necessary to accuracy of observation been fulfilled. 
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While in the conditions abeady mentioned the diminished excretion 
seems to depend upon a diminished production of urea, there are others 
in which there appears to be the usual production, but a failure to ex- 
crete ; these are especially cases of renal disease. Sir Andrew Clark has 
recently described imder the name *' renal inadequacy " a class of cases in 
which the excretion of urea is habitually less than normal, though there 
is no evidence of kidney disease. Uric acid and urates are also deficient, 
the urine having a low specific gravity. This condition is usually observed 
in high livers and is corrected by regulation of the diet 

lEbppuRio Acm is also a constant ingredient of the urine in man, though 
it occurs in much smaller quantity thsm in that- of herbivorous aninials. It 
is produced, in part at least, by the decomposition of albumen ; imder the 
influence of pancreatic juice there is produced in the ahmentary canal a 
substance which is absorbed and in the circulation is oxidized to benzoic 
acid ; this is subsequently transformed ^by a combination with glycocoll) 
into hippuric acid. The benzoic acid which is contained in vegetables and 
fruits, such as cranberries and pliuns, or administered by the mouth, is 
similarly changed into hippuric acid.^ 

Cabbolic Acn>. — The putrid decomposition of albuminous bodies — pu- 
trefaction — ^produces numerous aromatic substances. This decomposition 
is constantly occurring in the lower portion of the small intestine ; the pu- 
trid products are in great part expelled with the f seces, yet a small portion 
is absorbed by the intestine. 

Among the products of this albuminous decomposition in the bowel 
are two substances which are subsequently eliminated by the kidney, and 
sometimes possess great clinical significance. These are phenol (carbolic 
acid) and indol (the source of indican). 

Although normal urine contains no trace of carbolic acid, either free 
or combined directly with an alkali, yet there is present in every urine a 
certain quantity (.01 to .05 gramme) of the acid derived from the intestine, 
and combined with sulphuric acid as a sulphocarbolcUe of potassium. Car- 
bolic acid taken into the stomach or injected under the skin also appears 
in this form in the urine. 

Circumstances which favor the decomposition of albuminous substances 
in the intestines, as well as those which impede the evacuation of the f aBoes, 
must, of course, &ivor an increased absorption of carbolic acid. Accord- 
ingly it has been observed that ligature of the intestine in dogs and intes- 
tinal obstruction in the human subject is followed by an increased elimi- 
nation of carbolic acid (in combination) in the ui*ine. 

Carbolic acid is, as is well known, a toxic agent ; the combination in 
which it appears in the urine — the sulphocarbolate of potassium — is, on the 
other hand, innocuous. So long as the blood supplies sufficient sulphuric 
acid for the formation of the sulphocarbolates, the carbolic acid which may 

' One of the most Interesting phTsIologioal facts established in recent years is the dem- 
onstration bj Bnnge and Sohmiedeberg, that this formation of hippuric from benzoic 
acid is accomplished bj the cells of the kidnej. Thej fonnd that after the extirpation 
of the kidneys or the ligature of the renal vessels in dogs, these animals lost the power 
of converting benzoic into hippuric acid ; ligation of the ureters only, on tlie other 
hand, did not interfere with the production of this acid. The same transformation 
was effected by passing blood containing benzoic acid through freshly excised kidney. 
After the lapse of some hours the excised kidneys lost this power. It is therefore de- 
monstrated that the kidney cells are the agents whereby benzoic is converted into hip- 
puric acid. These observers found that the addition of quinine to the blood prevented 
this transformation (probably by destroying the protoplasm of the renal cells) ; carbonic 
acid had a similar effect. 
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be absorbed, either from the intestine or from the surface of a wound, is 
neutralized by a combination into the harmless sulphocarbolate. So soon, 
however, as the amount of carbolic acid absorbed is more than enough to 
combine with the sulphuric acid contained in the blood, an excess of the 
former must remain as free acid, and exert its injurious efiiects. It is 
hence evident that an examination of the urine reveals the approach of 
danger from carbolic acid poisoning in those who are employing this agent 
either internally as a medicine, or externally as a dressing. So long as 
the urine conteons an appreciable amount of sulphuric acid fand sulphates) 
it may be assumed that there is no danger from the carbohc acid ; while 
the disappearance of the sulphates from the urine indicates that the blood 
is saturated with carbolic acid, and that no more of this substance can be 
absorbed without danger to i^e patient Baumann ascertained that the 
amount of available sulphuric acid in the blood can be materially increased 
by the administration of the sulphate of sodium ; hence this salt may be 
properly administered as an antidote to carbolic acid poisoning, present or 
prospective. 

Excretion in Disease, — As yet but few observations on the pathological 
significance of carbolic acid in the urine have been made. Aa increased 
excretion has been observed in cases of inactivity and obstruction of the 
intestine, intussusception, peritonitis, perityphlitis, atony of the boweL 
Since, moreover, the absorption into the blood of the products of albumi- 
nous decomposition from whatever source is followed by the excretion of 
the acid by the kidneys, there occurs an increased elimination in cases of 
pulmonary gangrene, putrid bronchitis, empyaema, dilatation of the stom- 
ach with fermentation, cancer of the womb, rectum, breast, etc* 

Indican. — Normal urine contains a substance which, upon the addition 
of hydrochloric acid, exhibits a blue color identical with that of indigo. 
This indigo-producing substance has long been known and has been 
termed indican. Only recently, however, has its origin and composition 
been ascertained (by Baumann and Brieger). 

Indican is derived from indol, which, like carbolic acid, is a regular 
product of the decomposition of albumen. Indol is, therefore, constantly 
produced in the smaU intestine ; some of it is evacuated with the fseces^ 
while a portion is absorbed by the intestine, and aniving in the blood, it 
combines Qike carbolic acid) with sulphuric acid and potassium, making 
the indoxylsulphate of potassium, or indican. The amount is increased by 
an exclusively flesh diet, but it does not disappear entirely during fasting. 
Possibly indican is formed in small quanti^ by normal tissue metamor- 
phosis. 

Excretion in Disease, — Indican is an ingredient of normal urine, derived 
by absorption from the intestine. In all pathological conditions in which 
the evacuation of the faeces is retarded, the quantity of indican in the urine 

> A fact which possesses great pathological interest, though bnt little clinical impor- 
tance, was established by Brieger. He fonnd that while the amount of carbolic acid 
excreted in the urine is decreased in febrile conditions in general^ such as pneumonia, 
acute rheumatism, and meningitis, yet in four infectious diseases an excessive amount 
of phenol is thus excreted ; these diseases are diphtheria, scarlet fever, erysipelas, and 
pysemia. In other infectious diseases, eyen4ihough the temperature be equally high — 
small-pox, typhoid and intermittent fever — the amount of carbolic acid is less than in 
health. Brieger therefore infers that the four diseases named have a common etiolog- 
ical factor— the absorption of putrid products— and he terms them " putrefactive dis- 
eases." Tliis observation accords perfectly with the recent investigations into the eti- 
ology of the septic diseases, which show that the introduction into the body of pntrid 
products induce diphtheria, erysipelas, pysemia, and septicemia. 
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is increased. Jafif(§ observed an enormous amoont in a fatal case of incar- 
ceration of the small intestine, and achieved the same result experimentally 
by ligating the intestine in dogs. In a case of incarcerated hernia, reduced 
twenty-four hours later, a similar increase of the indican in the urine 
was observed. In cases of diarrhoea, purulent peritonitis, and in habitual 
constipation, an excessive excretion has been noted ; and it has long been 
known that in cholera the urine contains an excess of the same substance. 

The excretion of indican, like that of carbolic acid, is increased in cases 
of pulmonary gangrene, cancer of the stomach, and similar conditions 
wherein putrid products gain access to the blood ; yet Brieger found that 
indican and the acid are not always increased in the same degree. 

Senator found that the urine of new-bom children contains no indican 
— a fact quite in accordance with the observation that putrefaction does 
not occur in the fcBtal intestine, and that no indol is discoverable in the 
meconium. He asserts that the granular atrophy of the kidneys is marked 
by an increased excretion of indican, while other forms of nephritis and 
the amyloid degeneration of the kidneys are not so accompanied. 

In rare cases the indican becomes oxidized to indigo in the urinary 
passages, so that the urine is blue when evacuated. In other cases a 
spontaneous transformation into indigo occurs soon after emission. 

Ford reports a case in which a stone consisting of blood-clots, phosphates, 
and indigo was found in the pelvis in a case of sarcoma of the kidney. 

In addition to its occurrence in cases where decomposition products of 
albumen are present in the blood, indican has been observed in several 
pathological conditions where its presence cannot as yet be explained. It 
lias been found in cases of cancer of various organs, especially of the liver ; 
also in a case of melanotic cancer of the orbit. Eosenstein observed an 
increase in eleven out of twelve cases of Addison's disease. Eobin has 
usually found an increase of indican in the iirine of typhoid fever patients, 
and considers this a valuable item in differential diagnosis from conditions 
presenting similar symptoms, such as acute miliary tuberculosia Urines 
containing much indican, when heated with nitric acid, exhibit a bluish, 
greenish, or reddish tinge — a fact which doubtless explains the existence 
of these tints in the iirine of disease ; for urines containing much indican 
are strongly acid, deposit uric acid, and decompose copper salts. 

Urobhjn. — This pigment (variously termed hydrobiUrubin, urophain, 
and urohsematin) is contained in norioal urine in small quantity, and ap- 
pears in larger amount during febrile conditions ; it is also found in the 
bile. That which appears in the urine is obtained by absorption of the 
bile from the intestine ; the greater part of the coloiing matter remains 
in the alimentary canal, and colors the faeces. 

Urobilin is derived indirectly from the coloring matter of the red cor- 
puscles ; indeed Hoppe-Seyler has obtained this pigment directly from 
haemoglobin by treatment with hydrochloric acid and tin. It is therefore 
increased in all those pathological conditions which are accompanied by 
destruction of red corpuscles, such as fever. It has also been found in 
the urine in large quantity in cases of jaundice from intestinal catarrh. 

Inorganic Constituents of the Ubine. 

All the soluble and some of the insoluble salts contained in the nour- 
ishment appear in the urine ; the quantity varies natiu^y with that con- 
sumed« Yet the system evidently stores away a certain portion of the 
salts, since it is found that an animal fed upon a diet containing but little 
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of these salts excretes nevertheless a considerable quantity more than la 
contained in the food. That they constitute an essential part of the food 
is shown by the impairment of health and even fatal result which attend 
their absence fi*om the diet. Ordinary food contains an abundance of 
such salts ; it is only under special conditions (such as the transition from 
nursing to eating), that some of the salts — lime especially — may be present 
in insufficient quantity. 

The Chlorides are for clinical purposes the most important of the in- 
organic constituents of the urine. They are derived chiefly from the food, 
and in health the quantity excreted in the urine varies with the amount 
consumed. 

In febrile conditions the chlorides are retained in the tissues ; the 
(unount contained in the urine cpnstitutes an index to the course of the 
disease, since this amount decreases and increases according as the patho- 
logical process is more or less aggravated. 

The quantity of chlorides in the urine is increased by the absorption 
of dropsical fluids and inflammatory exudates. In diabetes insipidus 
there is, according to Yogel, an excessive excretion, while in diabetes mel- 
litus the quantity is normal. 

In cases of Bright's disease the estimation of the chlorides in the 
urine often furnishes information of much diagnostic value, as has been 
already explained. 

The Phosphates excreted in the urine amount ordinarily to two or 
three grammes. Since the bones contain large quantities of phosphates, 
it woiUd be expected that diseases involving disintegration of bone sub- 
stance would be accompanied by an increased excretion of phosphate& 
Yet in most cases of rachitis and osteomalacia the amount of phosphates is 
found to be less than normal In gout and chronic rheumatism the 
amount is also decreased.* 

The term phosphcUuria has been applied to an excessive excretion of 
the earthy phosphates, the amount being sometimes increased to three 
times the normal quantity. The amount of urea and the quantity of urine 
are also much increased, so that the condition has been termed '' phosphatic 
diabetes." Notwithstanding the large amount of phosphates present, there 
may occur no precipitation of these salts, since the urine remains acid. 
At some period of the disease, however, tlie urine usually becomes alka- 
line, and then heavy white sediments of amorphous calcium phosphate are 
precipitated. This excessive elimination of the phosphates may be only 
temporary ; or it may persist, in which case phthisis is sometimes devel- 
oped. The cause of this peculiar excretion is unknown ; it is observed 
ahnost exclusively in individuals suffering from general or sexual exhaus- 
tion, and sometimes appears suddenly after the patient has undergone a 
severe mental strain. 

An excessive excretion of the alkaline phosphates of sodium and potas- 
sium is observed more frequently ; it is usually accompanied with some 

^ There occurs a marked and constant diminution of the phosphates in all forms of 
parenchymatous nephritis— acute and chronic, with and without amyloid degener- 
ation ; the diminished excretion of phosphoric acid in these affections seems to run 
parallel with the decreased elimination of urea. Fleischer has shown that phosphoric 
acid administered to patients suffering from nephritis is not excreted in the urine, as 
it is by healthy individuals. It is probable, therefore, that in these renal affections there 
is more or less retention of the phosphates in the body. This fact is important in re- 
lation to the etiology of ur«mia, since recent experiments make it probable that these 
retained phosphates play an important part in the production of ursmic poisoning. 
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polyuria. In many cases these phosphates are deposited as an amorphous 
sediment, the urine being persistently alkaline. This condition of the 
urine is commonly observed in connection with acute inflammations of the 
brain and spinal cord or their membranes, after acute mania and injuries 
to the head, and in many nervous individuals where none of these morbid 
conditions exist ; it is a frequent symptom of neurasthenia and of sexual 
derangements. This persistent alkalinity of the urine and excessive de- 
posit of the alkaline phosphates— often improperly called phosphaturia — 
is frequently accompanied with irritability of the bladder. 

TffE Sulphates, — The decomposition of albumen furnishes a consider- 
able quantity of sulphuric acid — from two to two and a half grammes of 
strong acid daily. The amount of the sulphates is therefore increased by 
animal diet The sulphuric acid formed in the tissues is neutralized in 
carnivorous animals and in man by combination with ammonia. It is 
found that by administering free sulphuric acid to dogs a large increase in 
the ammonia salts of the urine is produced, the animal meanwhile suffer- 
ing no impairment of health. Herbivorous animals, on the other hand, 
obtain but little ammonia from their non-nitrogenous food, and cannot 
supply it in sufficient quantity to neutralize free acid which may be ad- 
ministered to them ; such acid is neutralized by the fixed alkalies ab- 
stracted from the tissues, and these suffer a corresponding impairment of 
function. A comparatively small amount of free sulphuric acid is there- 
fore sufficient to destroy a herbivorous animal Walter found that by 
neutralizing the acid with carbonate of sodium injections, the life of a 
rabbit could be saved even when the animal lay at the point of death from 
poisoning by acids. Herein is the explanation of the fact that herbivo- 
rous animals cannot exist upon a flesh diet unless it be accompanied with 
sufficient alkali to neutralize the sulphuric acid derived from such food. 

Herbivorous animals ordinarily excrete an alkaline urine ; when fast- 
ing, however, their urine becomes acid. They are, therefore, evidently de- 
pendent upon their food for the alkalies necessary to neutralize the acid 
formed by their own tissue metamorphosia 

The excretion of the sulphates has but little clinical significance ; it is 
usually parallel with that of urea, since the sulphuric acid and urea are 
derived from a common source — albumen. 

Ammonia. — ^The ammonia found in combination in the urine is derived 
iu small part only from the food ; the greater part proceeds from the de- 
composition of albumen. Much of it appears in the shape of urea ; the 
amount which is excreted as a simple salt of ammonia is always small, the 
quantity varying with the amount of acid which is to be neutralized. If 
an excess of acid be contained in the blood, a large amount of ammonia is 
required (in man and the oamivora) to neutralize it ; if but a small amount 
of add be present, a limited quantity of ammonia may appear in the urine. 
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CHAPTER XL 

PATHOLOGY OF THE URINE (CoNrmuKD). 

Abnormal Ingbedients of the Ubinb. 

The following substances appear in the urine chiefly or exdusivelj in 
pathological conditions : 

The albumens : serum albumen, serum globulin (paraglobulin), pep- 
tone, propeptone. Sugars : grape sugar, milk sugar, inosite. Biliary 
pigments, biliary acids, haemoglobin, fat, sulphuretted hydrogen. 

Albumen. — Since the urine is obtained by filtration from the blood, the 
most apparent and frequent sources for albumen in it are the albuminous 
constituents of the blood. The term albuminuria is, indeed, properly re- 
stricted to that admixture of albumen with the urine which occm-s in the 
kidney — renal albuminuria. The admixture of pus, blood, or mucus brings 
albumen into the urine, a condition designated for convenience " false ^■ 
buminuria." 

Two albuminous constituents are constantly present in the blood— se- 
rum albumen and serum globulin. Yet these are not the only forms found 
in the blood, nor are they the only albuminous substances which filter into 
the urine. The two usual tests, heat and nitric acid, detect the presence 
of these two only ; hence a negative result with these tests does not neces- 
sarily prove the absence of all forms of albumen from the urine. For 
there is contained in the blood-corpuscles an albuminous substance, hcmo- 
globiUy which is under certain concfitions liberated from them, dissolved in 
the serum, and then immediately filters into the urine. In addition to 
these regular constituents of the blood there are certain albuminous 
matters which under special cii*cumstances ai'e found in the circulating 
fluid, and hence in the urine also. Foremost among these is peptone^ 
and a substance intermediate between albumen and peptone, called pro- 
peptone, Bechamp has further described as a constant ingredient in nor- 
mal urine an albuminous substance called nephrozymase ; tJhis is, according 
to Leube, a mixture of two substances, an albumen and a ferment. In 
addition to these soluble forms of albumen there is occasionally found in 
the urine a solid albuminous substance, fibrin, as well as the coagulated 
masses of albumen known as '* tube-casts." 

Serum albumen is more commonly found in urine than any of the other 
varieties ; indeed, we have come to regard albuminuria as signifying the 
presence of this substance in the urine. That the other varieties have 
been so seldom observed is doubtless due in large part to the fact that the 
tests generally employed for detecting albumen do not reveal them. Since 
the blood contains globulin, and since this substance is more diflusible 
than serum albumen, we would expect that it would also be present where 
the albumen is found in the urine ; it is^ in fact^ actually demonstrated 
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that in most cases in which serum albumen can be detected, globulin is 
also present Heat and nitric acid coagulate both of them, and do not 
ther^ore differentiate between them. Estelle has devised a method for 
separating globulin from serum albumen ; the application of this method 
to the examination of albuminous urine idiows that sometimes one, some- 
times the other form is present, though usually both are f oimd in the same 
specimen. Indeed in many instances the coagulum produced by heat and 
nitric acid is found to consist chiefly of globulin — an observation quite in 
accordance with the fact that globuHn exists in the blood in larger quan- 
tity than serum albumen. 

In certain pathological cases globulin alone is found in the urine ; this 
is true, according to Senator, in cases of amyloid degeneration of the kid- 
ney, though this statement needs revision.' 

Whether or not the distinction between these two forms of albumen in 
the urine may possess diagnostic value, has not as yet been determined. 
It has been shown that heat and nitric acid are by no means delicate tests 
for globulin, since they often &dl to reveal minute quantities of it Since, 
moreover, globulin is more diffusible than serum albumen, it seems quite 
probable that it may be often present undetected in urine which seems to 
be free from albumen. 

Within recent years it has been demonstrated that peptone frequently 
appears in the urine during pathological conditions, and that it sometimes 
possesses diagnostic importance. Peptone escapes detection by the ordi- 
nary clinical tests, since it is not coagulated by heat or nitric acid. In 
some instances it is associated with serum albumen, while in others the 
latter substance is absent 

That there need be no association of the two is evident from a consid- 
eration of its sourca Peptone is produced in the alimentary canal dunng 
digestion, but is transformed into albumen before it reaches the circula- 
tion. Hence the blood contains no peptone ; even the portal blood exhib- 
its only a trace of it for a short time after digestion. This fact explains 
its absence from the urine under ordinary conditions, since there is nothing 
to prevent its escape through the kidney when it is present in the blood. 
For it has been often demonstrated that peptone injected directly into the 
circulation or into the subcutaneous tissue, reappears in the mine at once. 
It may therefore be laid down as a general principle that peptone which 
gains access to the circulation by any other route than the alimentary 
canal, will appear in the urine. 

Now there is at least one other source for peptone beside digestion. 
It has been ascertained that peptone is a constant product in the putrefac- 
tion of albuminous substances, and is moreover contained in every speci- 
men of pus. Every collection of pus in the body is, therefore, a depot for 
the formation and absorption of peptone, which immediately appears in 
the urine. This fact has been already employed for recognizing deep- 
seated suppuration inaccessible to the trocar or hypodermic needle. Thus 
V. Jaksch detected the bursting of an ovarian cyst by the appearance in 
the urine of peptone derived from the pus of the consequent inflamma- 
tion. 

It is highly probable that suppuration is not the only pathological pro- 
cess whereby albuminous subst^ces are transformed into peptone ; for 
this substance is produced by the action of acids and alkalies upon albumen^ 



^ A case of globulinnria daring aoate nepliritis is reported in tlie New York Medical 
Eeoord, No. 8, 1884. 
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and also by the influence of pancreatic juice. It seems plausible to suppose 
that Tarious pathological states can so modify tissue metamorphosiB as to 
change albtunen into peptone in the body. While this assumption is not 
as yet demonstrated, yet it is a well-established foct that fcTcr is usnalfy 
accompanied by the appearance of peptone in the urine, without regard to 
the origin of the febnle condition. Furthermore, different agents which 
cause a pronounced alteration in tissue change are also productive of pep- 
tonuria. Thus peptone has been observed m the urine in cases of phos- 
phorus poisoning, diphtheria^ pneumonia, typhoid fever, and acute yellow 
atrophy ; and it appears to be almost constantly present in cases of acute 
and chronic Brighfs disease. 

Lassar recently made an observation indicating the probable origin ci 
peptone in the tissues under special droumstances. Having observed that 
serum albumen appeared in the urine in consequence of inunctions of 
petroleum for scabies, he experimented with rabbits to ascertain the efifect 
of the same substance upon them. He found that inunctions of petroleum 
regularly induced in rabbits the appearance of peptone, followed after a 
short interval by albumen, in the urme. 

Fropeptone is one of the intermediate products in the transformation of 
albumen into peptone in the stomach. It is found in the blood during 
digestion and in pus; also in the medullary substance of bone in the 
hcMAlthy condition and in osteomalacia. Leube detected it in the albumi- 
nous urine of a patient suffering from urticaria, and Neale observed it in a 
case of hffimoglobinuria 

Senator maintains that the presence of propeptone in urine is much 
more frequent than has been supposed by writers and investigatora 
Within four years he detected this substance in seven different cases — 
tertiary syphilis, hsemiplegia, diphtheria, cancer of the oesophagus, pneu- 
monia, and muscular atrophy respectively. The last case was remarkable ; 
the patient had four years previously suffered from hemorrhagic nephritis, 
after recovery from which the urine for a long time contained albumen. 
Eighteen months later the albumen disappeared, but occasionally reap- 
peared transiently ; the subsequent discovery of propeptone was quite ac- 
cidental. The patient had never had oedema, and exhibited no cardiac 
hypertrophy. 

Since propeptone is not coagulated by heat, it is usually overlooked ; 
indeed since propeptone is albumen at a certain stage of transformaticn 
into peptone, it would not be strange if it were found in urine in many of 
those conditions which induce peptonuria. Lassar, in his experiments 
with petroleum above referred to, found propeptone in the urine at a cec«- 
tain stage of the inunction. 
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CHAPTER XIL 

ALBUMINUBIA« 

Physiological Albuminubll 

In OTder to determine the importance to be attached to the presence of 
serum albumen in the urine in pathological cases, it must be decided 
tmder what if any circumstances, independent of diseased conditions, albu- 
men is present It was formerly supposed that albuminuria was neces- 
sarily indicative of disease of the kidney ; further investigation showed 
ihai it occurred in various pathological conditions other than renal disease. 
In course of time it was mscovered that albumen is occasionally present 
in the urine of apparently healthy individuals ; this occurrence, at first 
regarded as a physiological curiosity, was soon found to be by no means 
rare. It became further apparent that the urine of the same individual 
was at different times, even at different hours of the same day, sometimes 
free from and sometimes mixed with albumen. 

Thus Leube examined the urine of 119 soldiers. He found that in the 
morning 5 individuals (4.2 per cent.) had albuminuria ; at noon, after the 
military exercises of the morning, 19 (16 per cent) ; in the evening, after 
resting for several hours, the number was decreased to the original 5 indi- 
viduals. Munn found among 200 apparently healthy applicants for life 
insurance, 24 cases (12 per cent) of albuminuria. Fiirbringer fotmd albu- 
men in the urine of 7 out of 61 healthy children (11.5 per cent) ; Kleudgen 
in 14 oat of 32 healthy persons (44 per cent). 

Ohateaubourg has recently reported numerous examinations of the 
urine from apparently healthy pei'sons ; he found albumen in the urine of 
44 out of 98 soldiers, the specimen being passed three hours after dinner. 
Another test of the urine passed five hours after eating, revealed albumi- 
nuria in 76 out of 94 soldiera In still another examination, he found albu- 
minuria in 201 out of 231 cases, the specimen having been obtained after 
the performance of fatigue duty. These tests were made with especially 
delicate reagents. 

Senator made an extensive series of observations upon himself and 
three assistants, aU in the enjoyment of perfect health. Care was taken 
to obtain unmixed urine, by using for the examination only that last voided 
at each evacuation ; in this way the urine was obtained free from the se- 
cretions of the urethra, which always contain albumen. In each of these 
healthy individuals, albuminuria was occasionally detected, usually during 
digestion. 

In recent years this &ct — that albumen is often present in the urine of 
perfectly healthy individuals, without exposure to unusual influences — 
has been established by numerous observers, among them Frerichs, XJltz- 



Digiti 



zedbyC^OOgle 



116 DISEASES OF THE URINARY ORGANS. 

mann, DeMussy, Yogel, GuU, Moxon, Lepine. In such cases the amount 
of albumen is rarely more and usually less than 0.1 per cent 

In a still larger number of cases, transient albuminuria is observed as 
a consequence of certain special influences. Thus it often occurs after cold 
baths, severe muscular effort, and the combination of these two iBcioTS, 
prolonged sea-bathing ; after profuse perspiration, intense emotion. FtLr- 
bringer observed most carefully for a long period a healthy young physician 
who, under the influence of mental excitement, repeatedly evacuated urine 
of high specific gravity, containing as much as 0.6 per cent, of albumen ; at 
such times he experienced dull pain in the region of the kidney. No casta 
nor other indications of renal disease were discovered ; in the intervals be- 
tween these periods the urine was quite free from albumen, and at the end 
of a year's observation the health was unimpaired. 

The observations of Yirchow, Huge, and Martin show that in a large 
percentage of cases the urine of infants is albuminous during the flrst days 
of life. 

Assuming that some of these apparently healthy individuals in whom 
temporary or persistent albuminuria has been observed are the subjects at 
unrecognized renal disease, it must be admitted that there remains a large 
contingent in whom the presence of albumen in the urine must be ex- 
plained upon some other ground. 

Senator argues that by the use of more delicate reagents a much lai^^er 
percentage of cases of albuminuria in healthy persons would be revealed. 
But assuming that the results obtained by Uie ordinary tests represent a 
fair average, it follows that one out of every seven or eight individuals has 
at least now and then albumen in the urine. To explain this we must 
assume either that albumen is present in every urine, or that it may occur 
in every healthy person imder special physiological circumBtance& In the 
former case we must beheve tnat the amount of albumen varies, being 
sometimes recognizable by our ordinary tests, and at other times too 
slight to be thus detectedl Senator concludes that this is actually the 
ease, namely, that the urine always contains albiunen, though oftentimes 
in SU0& smaU quantity as to escape detection by the reagents commonly 
employed. The epithelial cells covering the capillaries of the glomeruli 
are similar to the endothelial cells of serous membranes ; hence it is rear 
sonable to assume (in the absence of demonstrations to the contrary) that 
the fluid which passes from the blood through the cells, covering the 
glomeruli, has the same qualitative composition as that whidi escapes from 
the blood into serous cavities. Now it is well known that these serous 
fluids contain albumen ; the cerebro-spinal fluid contains, for example, 
from one to three-tenths per cent of albumen, as well as a due propor^on 
of the salts of the blood. Analogy would therefore suggest that the liquid 
which escapes from the glomeruli into the renal tubules vrQ^jld.Abo cour 
tain not only v^ater and ^ts, but also albumen. The percentage of albu- 
men would of course be less than that contained in the serous fluids, since 
the blood-pressure is greater in the glomeruli than in any other capillary 
system of the body ; and it is well established that the greater the press- 
ure during filtration, the larger is the amount of filtrate and the smaller 
the percentage of albumen. Hence the liquid filtered imder great pressure 
through the glomeruli, while having the same qualitative composition as 
other transudations, would contain a smaller percentage of albumen. 

The objections to the assumption that the urine, like other transudates, 
contains albumen normally, are chiefly three : first, that the ordinary clin- 
ical tests usually fail to reveal albumen in the urine of healthy persons ; 
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second, that the observations of Posner, who coagulated the albumen in 
fresh kidneys by boiling, would seem to indicate that albumen is not found 
in the Malpighmn capsules of the normal kidney ; third, that the glomeruli 
are the only capillaries in the body directly covered with epithelium ; hence 
the inference that these epithelial cells have some special function, possi- 
bly the power of preventing the escape of serum albumen from the cap- 
illaries.' 

As to the first — the failure to detect albumen in normal urine by the 
ordioary tests — the answer is plain ; there is ample proof that these tests 
are incapable of revealing minute traces of albumen, which may therefore 
be present in many cases unsuspected. In fact, observations made with 
especially delicate methods, such as the potassio-mercuric iodide, reveal, as 
has been already stated, the frequent presence of albimien in healthy per- 
sons, in cases where heat and nitric acid show none. 

Posner, by boiling pieces of fresh kidney, coagulated the albumen, and 
was thus enabled to demonstrate that in cases of albuminuria the albumen 
escapes into the tubules from the glomeruli — a foct which had been previ- 
ously assumed, but not demonstrated. Inasmuch as Posner failed to find 
albumen in the capsules of normal kidneys treated in this way, he asserts 
that in normal ki(^eys no albumen escapes from the blood-vessels of the 
glomeruli. His conclusion is not, however, warranted by his observation ; 
for minute quantities of albumen can be present in the capsules without 
being discoverable by the microscope, even after coagulation by boiling. 
Albuminuria can be induced in rabbits very easily by rapid elevation of 
temperature, or by the injection of small quantities of phosphorus dis- 
solved in olive oil Such albuminuria is accompanied by granular tube- 
casts and by renal epithelium in the urine ; yet sections of tiie boiled kid- 
ney frequently show no albumen whatsoever in the capsules or tubules. A 
series of experiments conducted under Oohnheim's direction gave a sim- 
ilar absence of albumen in the capsules in cases of albuminuria induced 
by the injection of egg albumen into the circulation. The explanation is 
simply thai the amount of albumen in these cases is so small that even 
when coagulated it is indistinguishable by the microscope.' 

It is therefore demonstrated that normal urine may and frequently 
does contain serum albumen ; indeed, the recent extensive employment of 
delicate reagents (especially the potassio-mercuric iodide) furnish results 
which tend to support Senator^s belief that albumen is just as normal a 
constituent of the urine as many of the ordinary ingredients. The re- 
searches of recent years have shown that several substances, formerly sup- 
posed to be occasional and accidental constituents of the urine, are con- 

1 Heidenhain, Gohnheixo. 

' Heidenhain and Cobnheim have reoentlj nrged the hypothesis, ah^ady very pop- 
ular in Germany, that the epithelial covering of the glomerali possesses the power of 
preventing the escape of serum albumen from the blood, and tiiat the appearance of 
albumen in the urine usually indicates an impairment of function of these cells. When- 
ever from any cause these cells are imperfectly nourished — as occurs in anaemia of the 
kidney, slowness of the circulation, ischsemia, etc. — they permit albumen to escape 
from the blood into the tubules. This theory lacks, as yet, experimental foundation ; 
but it is extremely convenient for explaining the albuminuria of many clinical cases. 
Some of its advocates have even assumed a congenital malformation of these epithelial 
cells for the explanation of cases of i)er8istent albuminuria in apparently healthy in- 
dividuals. This hypothesis fails to explain satisfactorily the well-known fact that 
other forms of albumen closely allied to that of the serum — egg albumen and peptone, 
for instance — meet no impediment in escaping from the glomeruli, but are at once ex* 
creted by normal kidneys whenever introduced into the blood. 
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stant and normal ingredients ; this has been proven, for example, of ind& 
can, carbolic add, hippuric and oxalic acid ; and after much controversy 
it has been estabUshea that grape-sugar is frequently excreted in minute 
quantities by normal kidneys, and may even be present in appreciable 
amount in the urine of healthy individuala 

The time has certainly arrived when the simple presence of albumen in 
the urine cannot be regarded as proof of any morbid condition of the kidneys ; 
the question is no longer, Does the urine contain albumen ? but, How much 
albumen is present, is it persi^ent, and are there any other indications^ mi- 
croscopical or clinical, of renal disease f 



Albuminubia from Patholooioal Conditions otheb thah Bbnal Disease. 

Many investigations, clinical and experimental^ have been made to de- 
termine the various influences other than disease of the kidney which cause 
the escape of albumen into the urine. To enumerate these would exceed 
the scope of this chapter, which shall aim merely at summarizing the re- 
sults already obtained. It must be admitted that the subject is but 
partially elucidated ; the explanation of the albuminuria observed in many 
clinical cases is still uncertain and must so remain imtil the physiological 
relations of the kidney to the general bodily functions are more thoroughly 
ascertained. At present we are often unable to trace satisfactorily the 
effects upon the kidney of different disturbing factors involved in the same 
clinical or experimental condition. 

It is, however, definitely established that albuminuria may result from 
any one of several influences ; these will be briefly discussed. 

1. Increase of arterial pressure. There are various methods for in- 
creasing general arterial pressure without inflicting injury upon the ani- 
mal. First among these is muscular activity. It has been amply shown 
through observations with the kymograph that every muscular contraction 
tends to increase the general arterial pressure, and that violent muscular 
exercise may easily raise this pressure forty or fifty per cent Now it is 
established by clinical observations that albuminuria occurs in healthy in- 
dividuals with especial frequency after muscular effort. The observation 
of Leube already referred to, in which the percentage of cases of albumi- 
nuria in healthy persons rose from four to sixteen per cent diiring muscular 
exertion. Is an instance. It is also known that convulsions, tetanic and 
epileptic especially, are followed by albuminuria in persons whose urine is 
at other times free from albumen. Experimentally it has been observed 
that the struggles of animals while being bound upon the operating-table 
are followed by the excretion of albuminous urine, even though the urine 
evacuated just before this muscular action was quite free from albumen. 

Another method for increasing arterial pi*essure experimentally without 
interfering directly witib the activity of the kidneys, is artificial elevation of 
temperature, gradually induced. An increase of temperature of one or two 
degrees Centigrade causes an appreciable rise of arterial pressure and with 
it the appearance of albumen in the urine. Examination of the kidneys 
immediately afterward, by means of Posner's method of boiling, shows 
that the albumen has escaped as usual from the glomeruli 

The injection of strychnine or of potassium nitrate causes a marked rise 
of blood-pressure and tiie appearance of albumen in the urine. The latter 
seems to be the result of the increased pressure. 

2. Decrease of arterial pressure is a frequent condition, which results 
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in general venous hyx>er8emia. It obtains sooner or later in most febrile 
conditions^ in cases of collapse from pain or hemorrhage, and in valyular 
heart dis^use before compensatory hypertrophy ; in all of these albumi- 
nuria is a frequent occurrence. 

From an experimental investigation into the condition of the renal cir- 
culation during febrile condition^ Mendelson arrives at the following 
conclusions.* 

1. That in dogs with fever the kidney undergoes a diminution in its 
bulk. 

2. That this diminution is due to a contraction of the walls of the 
blood-vessela 

8. That it is constant and progressive, being proportionate to the 
intensity of the fever. 

These observations afford a demonstration of the fact that the albu- 
minuria as weU as the oliguria usually attendant upon febrile conditions is 
attributable, in part at leasts to the decrease of arterial pressure in the 
glomeruli 

It is probable that a very large number of clinical cases of albuminuria, 
aside from febrile conditions, are to be explained by the diminished ar- 
terial pressure in the kidney. For many subjects of ansemia and nervous 
exhaustion, especially during youth when the physical development is very 
rapid, exhibit slight albuminuria, which may be transient and temporary 
or may occur intermittently for yeara Such patients often complain of 
headadie and listlessness, are frequently nervous and sometimes suffer 
from dyspepsia and even diarrhoea. Owing te the prevalent negligence in 
examining urine, the albumen usually remains undiiscovered ; if detected, 
however, it usually arouses the gravest apprehensions. Such anxiety is 
needless (unless indeed there be evidences of renal disease) ; for the al- 
buminuria seems to result merely from the diminished blood-pressure in 
the kidney as a part of the general ansemia ; and it disappears so soon as 
the patient's general health is improved. 

To the same cause must be referred the albuminuria often seen in 
wasting constitutional diseases, leuksemia, and conditions of general 
marasmus; also after profuse hemorrhage, in collapse and in the last days 
of life during exhausting disease9. The albuminuria which frequenUy 
appears during a febrile diarrhoea, may be in part due te the accompa- 
nying debility, though largely caused, doubtless, by the abstraction of water 
from the blood. 

8. Increase of venous pressure occurs either iiom decrease of the arte- 
rial pressure or from impediment to the return ol blood from the kidney. 
It has been found that simple pressure upon the renal vein of a dog pro- 
duces albuminuria ; the same result is caiised by placing a ligature around 
the vein for ten or twelve minutes. If the kidneys be at once removed 
and boiled after Posner's method, coagulated albumen is found, not in the 
capsules, but in the tubules, especially those of the medullary portion. It 
appears, therefore, that the medullary part of the kidney suffers especially 
during venous hypersemia. This is readily explained by the observations 
of Ludwig, who found that this temporary occlusion of the renal vein (the 
arterial pressure remaining unchanged) caused such distention of the veins 
in the medullary portion of the kidney as to compress and close completely 
the tubules surrounded by these veins. In short, venous' hypersemia 
causes — ^in the kidney, as elsewhere— oedema, i.e., the transudation of 

' Cartwright Priie Essay, American Journal of the Medical Sciences, October, 1883. 
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leater, salts, and albumen from the smaller veins into the surrounding tis- 
sue. Since the tissue surrounding the veins in the kidney is compost of 
tubules,' the transuded fluid must evidently escape into them, where it is 
mixed with the urine ; the latter, therefore, becomes albuminous. 

Venous hypereemia of the kidney occurs clinically in numerous case& 
Valvular disease and fatty degeneration of the heart, impairment of the 
respiratory function, such as occurs in asthma, emphysema, and consump- 
tion — are familiar examplea In such cases the diagnosis of " Bright's 
disease " — based upon the presence of albumen and hyaline casts in the 
urine — ^is often erroneously made ; the writer has repeatedly seen such so- 
called Bright's disease— due to valvular disease of the heart— cured by 
digitalis. 

The effect of venous hypersemia from local mechanical obstruction 
was demonstrated in the famuiar case reported by Bartels. This patient^ 
suffering from visceral syphilis, had oedema of the lower extremities and 
enormous dilatation of the superficial veins of the abdomen. The autopsy 
showed thrombosis of the inferior vena cava above the entrance of the 
renal vein. In this case the patient evacuated more than the usual amount 
of urine, which was highly albuminous. 

4. Disease and injury of the nervous system are directly responsible for 
albuminuria in many case& Some of these are traceable to injuries in or 
near the fourth ventricle, 

Claude Bernard discovered that puncture of the floor of the fourth ven- 
tricle was followed by albuminuria, and it has been since demonstrated 
that injury to certain portions of the cerebellum and of the crura cerebri 
induce the same result. Subsequent research has shown that the albumi- 
nuria in these cases of injury to the brain results from the consequent 
paralysis of the splanchnic nerves, whereby the general arterial pressure 
(including that in the renal artery) is much reduced. In such cases the 
albuminuria is to be referred, therefore, directly to the decreased arterial 
pressure, induced (through the agency of the splanchnic nerves) by the 
injury to the brain. 

Clinically, such cases are not infrequent ; thus Frerichs reports four- 
teen cases of albuminuria without renal disease, in which post-mortem ex- 
amination showed hemorrhage or inflammation involving the floor of the 
fourth ventricle, the cerebellum, or the crura cerebri. In all of these cases 
sugar was also found in the urine. 

Various diseases affecting the nervous system are accompanied by al- 
buminuria whose origin is obscure— tetanus, epilepsy, chorea, meningitis ; 
so are psychical disi^bances, emotional excess, and nervous exhaustion. 
The observation of FOrstner, Weinberg, and Bunamhave shown the es- 
X)ecial frequency of albuminuria in cases of delirium tremens ; these ob- 
servers noticed that the quantity of albumen rose and fell with the violence 
of the delirium, while the kidneys were apparently normal in several fatal 
eases. 

Various transient nervous disturbances, such as intense emotion, shock, 
and pain, may also produce albuminuria ; paroxysms of pain, renal or bil- 
iary colic, and the ** gastric crises *' of tabes are frequently accompanied 
and followed for a few days by slight albuminuria. 

6. Changes in the Composition of the Blood, — Egg albumen injected into 
the circulation of an animal, soon appears in the urine. In most cases the 
albuminuria thus induced ceases so soon as the quantity of albumen ex« 
creted by the kidneys equals that introduced into the circulation. In 
other instances the injection of eQg albumen into the blood is followed by 
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a prolonged excretion of albumen by the kidneys ; thus Stokris observed 
in one case that four times as much albumen was excreted as had been in* 
jected This excess of albumen must have been derived from the blood- 
serum ; hence it is demonstrated that the simple presence of egg albumen 
in the blood can induce albuminuria. 

It has also been shown that the injection of the serum albumen of dogs 
into the circulation of rabbits causes prolonged albuminuria in these ani- 
mals: That the albumen excretod is derived chiefly from the rabbit's 
blood is shown by the fact that fax more albumen is excreted than is in- 
jectedy and furthermore that a destruction of the red blood-coipusdes oc- 
curs, evidenced by the appearance of haemaglobin in the urine. 

It is, therefore, well established that albuminuria can be induced by the 
presence in the blood of foreign substances— even though so nearly fdlied 
as the blood-serum of other animals — ^without any appreciable lesion of 
the kidney. It has been assumed that certain modifications of tissue 
metamorphosis in the body may result in the production of albuminous 
materials which may act like egg albumen or the serum albumen of other 
animals, and produce albuminuria. An analogy for this assumption is 
found in the &ct that peptone, though normally absent from the blood, is 
produced in the tissues in 'certain pathological states — suppuration, acute 
yellow atrophy of the liver, and osteomalacia — ^and is then excreted in the 
urine. 

It has also been assumed that disorders of digestion may result in the 
production of unusual forms of albumen in the stomach, which when taken 
into the circulation may ca\ise the same effect as egg albumen — that is, al- 
buminuria. This idea has been a favorite one among English authors 
since the time of Prout Sir Andrew Clark is a behever in what is termed 
** hepatic albuminuria," i,e,, the escape of albumen in consequence of the 
presence in the blood of albuminoids intermediate between the peptones 
taken from the stomach and the fully metamorphosed serum albumen ; since 
the liver is largely concerned in effecting these transformations, the presence 
of the intermediate albuminoids in the blood (and the consequent albumi- 
nuria) are attributed to disorders of this organ. It is certain that albumi- 
nuria is observed during many hepatic disorders ; that the urine is at the 
same time loaded with urates and uric acid ; and that a persistence of such 
hepatic derangement may be followed by Bright's disease. 

While these are possible causes of albuminuria, it must be admitted 
that we have as yet no demonstration of these theories. All attempts to 
prove that albuminuria can be of hsematogenous origin — Le,, can result 
from a change in the albuminous constituents of the blood (except in those 
cases already mentioned, in which albumen is introduced into the body 
from without) — ^have failed. 

So, too, it has been assumed that Bright's disease was consequent upon 
the presence in the blood of abnormal forms of albumen ; but thus far no 
obs^er has been able to demonstrate the existence of such unusual forms 
of albumen in the blood of patients suffering from Bright's disease. 

The only known qualitaHve change in Uie composition of the blood, 
therefore, sufficient to induce albuminuria (without causing disease of the 
kidney) is the presence of albuminous substances derived from foreign 
sources. There are, however, quanHtative changes in the relative propor- 
tion of the different ingrediente of the blood, which may doubtless play a 
considerable rdle in causing albuminuria. For it is a well-established 
principle that t?ie amount of albumen which filters through a membrane in- 
creases, ceteris paribus, as the albumen and the salts in th^ filtering fluid are 
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increased. In those conditions, therefore, in which the blood contains an 
unusual amount of albumen or of salts or of both, or a deficiencrjr of water, 
albumen is apt to appear in the urine. 

Now, there are several physiological conditions in which the percentage 
of albumen and of salts in the blood is unusually high ; foremost among 
these is the process of digestion. For during this process the albuminous 
and saline constituents of the blood are augmented from the food and, as 
a result, the filtration of albumen through the membrane of the glomeru- 
lus is facilitated. Now, as a matter of fact, it has been often observed that^ 
in those healthy persons who exhibit albuminuria, the albumen occurs 
with especial frequency and in greatest quantity during the process of 
digestion ; indeed, for these cases the term ** digestion ^buminuria" has 
been created. Furthermore, it has been ascertained that, in cases of patho- 
logical albuminuria, the amount of albumen excreted is greatest during 
the process of digestion. This digestion albuminuria is also most marked 
after the ingestion of highly albuminous food, such as meat and cheese. 

The withdrawal of water from the blood effects of course the same re- 
sult as an increase of the albumen and salts, namely, a relative augmenta^ 
tion of the latter. Hence an excessive excretion of water may be of itself 
sufficient to induce albuminuria. This has been amply demonstrated ; 
profuse perspiration, even when induced by pilocarpine, whereby the blood- 
pressure remains essentially unchanged, is followed frequently by albumi- 
nuria ; doubtless it is, in part at least, the loss of water &x>m the blood 
which induces albuminuria so frequently in cases of afebrile diarrhoea.^ 



Albuminubu from Renal Disease. 

Serum albimien can reach the tubules either from the capillary net- 
work surrounding them, or from the capillaries composing the glomerulua 
In the former case there is disease of the epithelial cells Iming tiie tubules, 
in the latter there is foimd degeneration of the capillary walls in the 
glomerulua In most, though not all cases of renal disease both iJie 
bibules and the glomeruli eiddibit pathological changea 

Albuminuria from Degeneration of the Tubal Epithelium. — ^The greater 
number of the toie secretions of me body contain albumen funiished 
by the cast-off epithelial cells of the respective glands which are min- 
gled with the secretions. A certain numb^ of secreting glands — the liver, 
tiie sweat- and tear-glands — furnish a secretion whidi is, in the nor- 
mal condition, free from albumen. The secreting cells of the kidney — 
those of the convoluted tubules — also furnish a product free from albu- 
men. Now it has been ascertained that in abnormal conditions of the 

' It is quite x>06sible that variations in the alkalinity of the blood may be a factor in 
favoring the escape of albamen with the urine. For it is well known that the injeo- 
tion of alkaline liquids into the circulation induce augmented contractions of the heart 
and arteries ; while dilute acid solutions, on the other hand, diminish these contrac- 
tions (Gaskell). Now the escape of albumen (as well as of sugar) is favored by dilatation 
of the vascular area supplied by the splanchnic nerves ; and it is certainly possible 
that a diminished alkalinity of the bloixi may favor such dilatation, and hence albu- 
minuria. Such relative acidity of the blood occurs in gout and acute rheumatism, 
where transient albuminuria is a frequent phenomenon ; it doubtless exists also in 
disorders of the liver and pancreas whereby the alkaline secretions of these organs are 
repressed ; in these conditions, too, albuminuria is frequent. Possibly the value of 
alkaline mineral waters in diminishing the albuminuria of Bright's disease, is puHy 
due to their influence in increasing the alkalinity of the blood. 
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liver, whereby the nutrition of the epithelial ceUs is impaired, the bUe 
contains a certain amount of albumen ; this has been observed by Frerichs 
in cases of hepatic congestion, by Thenard in cases of fatty liver, and by 
TjfthmftTin in cases of granular and fatty liver. We might assume by 
analogy that fatty degeneration of the secreting cells of the kidney would 
also hb accompanied by the escape of albumen into the secretion ; but we 
are not compelled to rely upon analogy, since there is ample clinical and 
experimental proof that such is the case. 

Albuminuria can be induced by the administration of certain sub- 
stances, especially chromic acid, cantharides, phosphorus, and petroleum. 
Now it is established by the observations of Weigert and Lassar that 
these various poisons^ administered in doses sufficient to cause pronoimced 
albuminuria, produce merely a degeneration of the epithelial cells in the 
convoluted tubules, while the remaining elements of the kidney — the 
glomeruli, the interstitial tissue and the epithelium of the straight tubes — 
remain intact. The cells in the convoluted tubules present me peculiar 
condition csJled ''coagulation necrosis ;" that is, the outlines of the cells 
are lost, they coalesce into masses, lose their nuclei and their ability to 
absorb the ordinary staining agents. It is found, moreover, that the cells 
in this condition are unable to separate from the blood particles of the in- 
digosulphate of sodium, which, as Heidenhain has shovm, is always accom- 
plished by these cells in their normal condition. Examination of these 
kidneys by the method of Posner (coagulation of albumen by boiling) 
shows that the convoluted tubules contain albumen, and that there is, 
moreover, a layer of this substance between the epithelial cells of these 
tubules and the basement membrane upon which they previously rested. 
The albumen is found only in those portions of the tubules where the 
epithelium is necrotic. 

This constitutes, therefore, an admirable demonstration that serious 
interference with the nutrition of the epithelial cells in the convoluted tu- 
bules is sufficient to cause albuminuria. Clinically it is also established 
that albuminuria is a frequent accompaniment of phosphorus poisoning 
and of pernicious aniemia, in both of which conditions fatty degeneration 
of the epithelial cells in the tubules occur& The excretion of Mghly acid 
urine, of urates and* uric add in excess, is sufficient to cause temporary al- 
buminuria, probably from irritation of these cells. 

In the so-called idiopathic cases of nephritis — ^Brighf s disease proper — 
it is a familiar clinical experience that albuminuria is most constant and 
pronounced in that variety (chronic parenchymatous nephritis) in which 
degeneration of the epithelium is the most prominent morbid change in 
the kidney ; in cirrhosis of the kidney, on the other hand, in which degen- 
eration of the epithelium seems to be secondary to increase of connective 
tissue, albumen is found in the urine in comparatively small quantity, or 
may even be absent altogether. 

Albuminuria from Degeneration of the OlomervlL — ^It has become popu- 
lar in recent years to ascribe to the epithelial cells covering the glomeruli 
the power to prevent the escape of albumen from the capillaries composing 
the tufts, and to assume that impairment of the nutrition of ihese cells is 
sufficient to permit albuminuria. However that may be, it is certainly es- 
tablished that a degeneration affecting the capillary walls of the glomeru- 
lus permits the escape of albumen into the tubules. 

The most familiar example of this condition is the amyloid degenera- 
tion of the capillaries composing the glomeruli While such amyloid 
change is, in the majority of cases, an accompaniment of nephritis, yet 
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cases of uncomplicated amyloid degeneration occur in which there is no 
nephritis, the cells of the hibules appear intact, while the glomeruli and 
their yasa afiferentia alone exhibit the amyloid change. The pronounced 
albuminuria which almost inyariably accompanies these cases of uncom- 
plicated amyloid degeneration must be attributed to the abnormal perme- 
ability of the glomeruli. 

Obstructive Albuminuria. — ^It is to be remembered that albuminuria 
may be produced by a purely mechanical impediment to the evacuation of 
urine, provided this causes an increased pressure of urine in the renal tu- 
bules. Partial occlusion of the pelvis or ureter, the pressure of an enlai^ed 
or displaced uterus, prostatic hypertrophy, urethral stricture, vesical 
spasm, tumor or calculus, even a tight phimosis (in infants) — ^in short, any 
condition capable of inducing hydronephrosis may also cause albiuninuria ; 
the latter symptom may long precede the development of a recognizable 
tumor of the kidney. 

The pathology of albuminuria is by no means comprised in our pres- 
ent knowledge of the subject ; many cases in which albumen appears in 
the urine remain still imexplahied, while many others, in which albumi- 
nuria does not occur, are equally perplexing. Thus while albuminuria 
results from disorganization of the tubular epithelium and from amyloid 
degeneration of the glomeruli, yet cases are known in which, in spite of 
such disorganization and degeneration, no albumen has been discoverable 
in the urine. 
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CHAPTER Xin. 
GLYCOSURIA. 

Physiolooical Gltoosubia. 

Gbafb-sxtgab is constantly found in various tissues of the body, and ia 
a normal ingredient of the blood. Since it is yeiy difPhsible, it would be 
expected that some of it would constantly filter through the glomeruli and 
appear in the lurine. Mosler showed in 1853 that an exdusive diet of 
sugar and starch produced glycosuria in a healthy person ; Eichhorst ob« 
served the same phenomenon after an exclusively milk diet, Helfreich 
after vegetable nourishment In 1858 Brdcke announced that normal 
urine usually contains a trace of sugar. Subsequent investigations have 
shown that this occurrence is by no means constant, though frequent. 
Glycosuria is» therefore, per se, no proof of an organic lesion, if it be but 
slight and transient ; indeed, persistent glycosuria without any indication 
of a pathological condition is occasionally observed, especially in persons 
of nervous temperament, and in neurasthenic conditions. 

The increased production^ of sugar during pregnancy and lactation ia 
naturally Accompanied by the circulation of an increased amount of this 
substance in the blood. In 1856 Blot discovered the frequent presence of 
sugar in the urine of pregnant and nursing women, a statement which has 
been often corroborated. It has also been ascertained that an arrest of 
the lacteal 'secretion, such as weaning, is followed by an increased excre^ 
tion of sugar in the urine— a fact which has been explained by the recent 
investigations of Hofmeister and Ealtenbach, who found that the substance 
excreted under these conditions was not grape- but milk-«ugar. This form 
of glycosuria has been accordingly termed '' lactosuria." 

As might be expected, the urine of infants nourished exclusively by 
mother's milk has been found to contain an appreciable quantity of milk- 
sugar (EiDhhorst). 



Gltcosubia Independent of Diabetes. 

Aside from the conditions mentioned in the previous paragraph — in 
which the increased quantity of sugar in the urine is the direct and natural 
result of an increased production or consumption of saccharine substances 
— there are numerous conditions in which glycosuria occurs without the 
other complex of symptoms designated *' diabete&" l^us sugar has been 
observed in the urine— transiently and in comparatively small quantity—^ 
in cases of intermittent fever, tetanus, typhoid fever, gout, cardiac, and 
pulmonary inflammations ; also after large doses of chloral, chloroform, 
ether, morphine, curara, and other poison& In order to appreciate the 
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sigmficanoe of such glycosuria, it is necessary to recall the formation an4 
function of sugar in the animal economy. 

Glycogen is produced from the various saccharine and starchy ingredi- 
ents of the food by the action of the liver-cells. In the liver it undergoes 
a further transformation into grape-sugar, probably induced by a ferment 
which resxdts from the breaking up of the red blood-corpuscles ; at any 
rate, normal blood contains a ferment capable of transforming glycogen 
into grape-sugar. 

Under ordinary circumstances this transformation occurs in such a 
limited degree that the sugar appears in the blood in only small quantity 
and in the urine merely as traces ; imder special circumstances, on the 
other hand, this production of grape-sugar is so rapid that the blood con- 
tains a comparatively large amount ; hence the sugar filters through the 
glomeruli and appears in the urine in appreciable quantity. 

After Bemarcl's discovery that lesion of the floor of the fourth ventride 
causes glycosuria, it was ascertained that the liver is an active agent in this 
process ; for if this organ be deprived of glycogen — ^by starving the animal 
or by the long-continued administration of arsenic (whereby the glycogenic 
function of the liver is arrested)— -puncture of the floor of the fourth ven- 
tricle is not followed by glycosuria. Sugar introduced into the stomach 
of such animals appears at once in the urine (showing the abolition of the 
glycogenic function of the liver). 

It was at first supposed, in explanation of the fact discovered by Beiv 
nard, that the brain exercised some direct and peculiar influence over the 
secretory activity of the liver-cells, but it was subsequently ascertained 
that lesions in other parts of the cerebro-spinal axis — the thalamus opticas 
and spinal cord — ^produoed glycosuria ; indeed, sugar ni^>ears in Hie urine 
without any other injury to the nervous system than simple section of the 
cervical and dorsal sympathetia Since the only feature common to all 
these lesions is a dilatation of the abdominal blood-vessels and consequent 
increase in the quantity of blood circiilating through the Uver, it seems 
certain that the appearance of sugar in the urine after these various lesions 
results simply fxam the increased circukUion through the liver ; in oonse* 
quence of this increased circulation, more sugar is carried to the liver 
than can be transformed into glycogen by the cells of this organ ; henoe 
some of the sugar passes through the liver unchanged into the general cir« 
culation and filters out of the glomeruli. The glycopuria which follows 
the administration of certain drugs, curara lor example, ismpparently 
caused in the same way, since these drugs are known to induct dilatation 
of the abdominal blood-vessels. 

Numerous lesions of the nervous system have been found 6iq>eriment- 
ally to induce glycosuria ; among these are irritation of the first dorsal 
nerves, faradization of the central end of the divided vagus, as well as of 
the central end of the divided depressor nerve. Of far greater moment 
for clinical purposes is the fact that section or irritation of many spinal 
nerves has the same effect — glycosuria — as irritation of the abdominal 
sympathetic. Thus it has been amply demonstrated that section of the 
sciatic nerve causes glycosuria in animals — a fact of especial interest since 
transient glycosuria has been observed accompanying sciatica in the human 
subject (Eulenberg, Froning, Braun). Possibly the glycosuria which is 
observed in many cases of peripheral irritation, such as bums and inflam- 
mations of the skin, are to be explained in the same way. 

In the majority of cases in which sugar appears in &e urine in small 
quantity, its presence can be explained by the increased flow of blood to 
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the liver such as oconrs after in juiy to the floor of the f onrth yentride. 
Such cases comprise the numelrous instances of disease or injury to the 
brain and spinal cord ; meningitis, cerebral and spinal, enoephalitis» cerebral 
hemorrhage, tumors at the base of the brain, epilepsy, tetanus, rabies, 
tabes dorsahs, emotion, and psychical affections are examples ; and it is 
probable that yarious drugs which are known to produce temporary glyco- 
suria cause this effect in i£e same way — curara, morphine, ni&ite of amyl, 
turpentine, ether, alcohol, chloroform, etc. 

Yet there remain numerous cases in which the explanation of the ac- 
companying glycosuria is not so apparent ; such are gout, ^hoid, recur- 
rent and intermittent f eyers, and diseases of the pancreas, in all of which 
sugar frequently appears in the urine temporarily. Sug^ is also usually 
found in uie urine in cases of chyluria of non-parasitio origin. 



QiiToosuBiA nt Diabetes. 

Until the pathology of diabetes shaU be definitely ascertained, it must 
remain, as it is now, impossible to explain the presence of sugar in the 
urine as a symptom of this affection. 

According to our present knowledge the complex of symptoms desig- 
nated " diabetes " may be induced by any one of several causes ; chief 
among these are, 1. Disease of tilie cerebro-spinal axis ; 2. A perversion of 
cell-nutrition. 

The autopsy usually shows some disease of the central nervous axis ; 
these lesions vary extremely as to both nature and locality, tumors and in- 
flammations of the brain and its membranes being the most frequent In 
such cases there is usually observed polyuria and albuminuria intra-vitam 
and enlargement and congestion of the liver post-mortem. These clinical 
and anatomical features justify the assumption that the glycosuria is of 
analogous origin to that mduced by Bernard's puncture of the fourth ven- 
tricle. 

Yet cases of diabetes occur in which the autopsy fails to reveal such 
lesions in the nervous system as would explain the glycosuria. While 
these lesions are therefore by no means constant, there is another impor- 
tant and constant departure from the normal economy in the diabetic pa- 
tient : the increased and perverted tissue metamorphosis. In every case of 
diabetes there occurs an increased excretion of urea^ phosphoric acid, and 
carbonic acid, and a decreased consumption of oxygen. Gathgens, Fre- 
richs, and Eolx have shown beyond doubt that the diabetic patient ex- 
cretes far more urea than a healthy person consuming the same diet, and 
more than can be furnished by the food ; there is, therefore, evidently an 
increased decomposition of albuminous matters in his body. Further- 
more, it is ascertained that the urine of a diabetic patient contains more 
sugar than is furnished by his food ; and since glycogen can be produced 
in the body from albumen, it seems probable that a part at least of the 
sugar excreted is derived from the decomposition of the albuminous con- 
stituents of the tissues. 

Tnosituria. — Inosite is isomeric with grape-sugar, and occurs in small 
quantities in many organs of the body — the muscles, liver, spleen, kid- 
neys, brain, and lungs. It is not, however, found in normal urine except 
after the ingestion of large quantities of water, which apparently wash the 
sugar out of the tissues before it has undergone the usufd decomposition. 

Many attempts have been made to trace a relation between the excre- 
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tion of inosite and of grape-sugar in cases of diabetea Bernard and 
Gallois found that the piqQre occasionally caused the appearance, not of 
grape-sugar, but of inosite in the urine ; Schultzen observed inosituria in 
two patients suffering from tumors in the Ticinity of the fourth ventricle ; 
Ebstein found both grape-sugar and inosite in the urine of a patient suffer- 
ing from disease of tiie medulla. On the other hand, Pribram observed a 
case of inflammation extending to the fourth ventricle in vehich neither 
grape-sugar nor inosite was discoverable in the urine, notwithstanding de- 
cided polyuria. Inosite has been repeatedly observed associated with grape- 
sugar in the urine of diabetics, and Vohl saw a remarkable case of diabetes 
in which the grape-sugar gradually disappeared and was replaced by inosite, 
18 to 20 grammes of which were excreted per day. Gallois subsequently 
observed a similar case. 

Yet there appears to be no definite etiological relation between glyco- 
suria and inosituria. Kalx found that after a six days* fast (whereby the 
glycogen of the liver was exhausted) the administration of inosite to rabbits 
did not cause glycosuria ; he also found that the ingestion of inosite did 
not increase the. quantity of sugar excreted by diabetic patients ; indeed, 
in one case of diabetes he was enabled, by an exclusively nitrogenous diet^ 
to cause the sugar to disappear from the urine completely, yet eyen then 
the administration of inosite was not followed by glycosuria. 

For clinical purposes, therefore, the presence of inosite in the urine 
has no especial significance. 
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CHAPTER XIV. 
EFFECT OF ACIDS AND PIGMENTS ON THE BLOOD. 

Choluria. 

The important constituents of the bile are the two acids, glycodtolic 
and taurocholic, bilirubin and cholesterine. Both the acids and the bil- 
iary pigment are foimd occasionally in normal urine in minute quantity ; 
their appearance in appreciable amount indicates an abnormal condition.' 

Biliaiy pigment is formed from the haemoglobin, the coloring matter of 
the blood-corpuscles. The transformation of hsemoglobin into bilirubin 
takes place normally in the liver, and abnormally in the circulating blood. 
Jaundice and the appearance of biliary pigment in the urine may, there- 
fore, be due to, 1. Disorders of the liver, and 2. Disturbances in the cir- 
culating fluid ; in the former case the jaundice is termed hepatogenous, in 
the latter hsematogenous. 

The bile which is discharged into the intestine is largely reabsorbed 
and returned by the portal vein to the liver, where it is again separated 
from the blood, only a trace passing into the general cii'culation to be ex- 
creted by the kidneys. Whenever, from any cause, an accumulation of 
bile occurs in the liver, its constituents are taken into the circulation and 
eliminated with the urine. 

The most frequent cause of such accumulation is an impediment to the 
passage of bile through the biliary duct — occlusion by gall-stones, by 
swellmg of the mucous membrane, by cancerous, syphilitic or cirrhotic 
new formations, by abdominal tumors, especially enlargements of the pan- 
creas. 

Transformation of hsemoglobin into bilirubin may occtir in the blood 
without participation of the liver. It has been in recent years demon- 
strated that jaundice and the excretion of bilirubin in the urine can be 
readily induced by the injection of various agents into the blood by which 
blood-corpuscles are destroyed and their coloring matter converted into 
bilirubin. Chloroform, injected or inhaled, produces this effect — a result 
sometimes transiently*observed after anaesthesia ; injections of biliary salts, 
of haemoglobin, and even of pure water can induce jaundice. 

Such haematogenous jaundice is observed clinically in cases of septic 
infection — pyaemia and septicaemia— typhoid fever, malarial infection, as 
well as after poisoning by arsenic, chloroform, ether, etc. In such cases 
the biliary pigment appears in the urine before the skin is jaundiced ; in- 

' The appearance of the biliary acids in urine has no practical clinical value, because 
the process for their detection is too complicated for clinical use. It is only the biliary 
pigment which can be detected so readily as to come within the reach of clinical ex- 
amination. 
9 
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deed, the formation of bilirubin in the blood may be so slight that no 
jaundice occurs, although the pigment can be detected in the urine. 
Choluria is usually accompanied with albuminuria. 



HflfOOLOBmiTBIA. 

Aside from the nimierous cases in which blood is found mixed with the 
mine (in consequence of rupture of blood-vessels) there are frequent in- 
stances in which the urine exhibits the dark color characteristic of blood, 
and yet is found upon microscopic examination to contain no blood-cor- 
puscles. The peculiar color in these cases is due to the haemoglobin, 
which has been separated from the corpuscles in the blood and has es- 
caped into the urine without any i-upture of blood-vessels. 

It has been established that haemoglobin is one of those albuminous 
substances which leave the blood and escape through the kidney without 
restraint. It is excreted largely through the glomeruli by simple filtra- 
tion, but appears to be in part also abstracted from the blood by the epi- 
thelial cells of the convoluted tubules. Under ordinary conditions haemo- 
globin is of course retained in the blood-corpuscles, and thus prevented 
from passing out through the kidneys ; but so soon as it is separated from 
these corpuscles and dissolved in the serum, it escapes from the kidneys 
quite as readily as egg-albumen or peptone. 

Haemoglobinuria is therefore evidence that the blood-corpusdes have 
been exposed to some unusual condition whereby the haemoglobin is sepa- 
rated from the rest of the coi-puscle. Such separation occurs upon the 
introduction of certain substances into the. blood. It has been experi- 
mentally ascertained that the injection of glycerine, mineral acids, chlorate 
of potassium, biliary salts, pyrogallic acid, naphthol, and even of pure 
water, is sufficient to cause such breaking up of the blood-corpuscles, and 
hence the appearance of haemoglobin in the urine. The same effect often 
follows transfusion with the blood of a different animnl, and extensive 
bums ; even a cold foot-bath is sometimes sufficient to induce haemoglo- 
biniuia (Rosenbach). 

Chnically haemoglobinuria has been observed chiefly in conditions sim- 
ilar to those which are found to produce it e^^perimentally ; in poisoning by 
chlorate of potassium, sulphuric, hydrochloric, carbolic, pyrogallic, and 
arsenious acids, naphthol, iodine, and nitro-benzole ; in bums and scalds, 
transfusion of lamb's blood, sunstroke, and fatty embolus Extreme care 
should be taken in the administration of chlorate of potash, since remark- 
ably small quantities of it have produced dangerous symptoms Even 
after the ingestion of three drachms (in divided doses) of the chlorate, 
there have been seen dyspnoea, a small, weak pulse, cyanosis, icterus, 
haemoglobinuria, and grave cerebral symptoms ; partial or complete sup- 
pression of the urine and death may follow within one or two daya 

Many of the infectious diseases are occasionally accompanied by haemo- 
globinuria — septic infection, intermittent and other malarial fevers, scar- 
latina, diphtheria, typhoid fever and hemorrhagic small-pox ; it has also 
been seen in scurvy and purpura, as well as after exposure to cold. 

Idiopathic Hcemoglobinuria. — In the cases already mentioned the ap- 
pearance of haemoglobin in the urine is explained by the evident presence 
of a foreign agent in the blood, whereby the haemoglobin is separated 
from the blood-corpuscles ; it occurs, however, where no such explanation 
is apparent^ the patients apparently enjoying perfect healtL In these 
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oases the hsemoglobin appears in the urine only at intervals, usually of sey- 
eral weeks or months, and is found for a few hours or days at a time. 

The attack is preceded by signs of constitutional disturbance — prick- 
ling sensations in the skin, pains in the head, back, and Umbs, a chilly 
sensation, or even a decided chill followed by fever and sweating ; in the 
latter stage the urine exhibits the hsemoglobin ; the skin often becomes 
somewhat jaundiced, apparently from the transformation of hsemoglobin 
into bilirubin ; transient enlargement and sensitiveness of the liver and 
spleen are usual features of the attack. 

The etiology of this paroxysmal, intermittent haemoglobinuria is un- 
certain. The swelling and sensitiveness of the liver and spleen, together 
with the jaimdice, indicate a derangement of one or both of these organs. 
Now since one of the numerous functions of the liver is doubtless the con- 
version of the hsemoglobin of the disintegrated blood-corpuscles into bili- 
rubin, it has been assumed that a derangement of the liver might consti- 
tute the origin of the attack. Ponfick has shown that hsemoglobin may 
exist dissolved in the blood-serum without appearing in the urine ; ex- 
cessive disintegration of corpuscles causes first a swelling of the spleen 
and next enlargement of the Hver ; if both organs together are unable to 
remove the hsemoglobin, the excess filters out of the blood into the urine. 

It is only when one-sixtieth of the entire amount of hsemoglobin in the 
blood is dissolved out of the corpuscles, that haemoglobinuria appears. If 
the amount be even greater than can be disposed of by spleen, liver, and 
kidneys, jaundice occurs. 

The attack often occurs after exposure to cold, and has been repeatedly 
induced artificially, in cases predi^osed to the affection, by placing the 
hands or feet in cold water. The complaint is most frequent in winter 
and spring and rare in summer ; and patients have themselves observed 
that the attack occurs only when they leave warm rooms. 

In other instances hsemoglobinuria is induced by either physical exer- 
tion in general, or by some particular exercise ; it has also been observed 
to follow regularly upon emotional excitemenl^ such as accompanies vene- 
real excesses. 

A case reported by Fleischer is es]^)ecially noteworthy. In this instance 
a robust soldier observed that the urine became bloody in appearance 
after he had been on the march for an hour or two ; the intensity and 
duration of this color was proportional to the time spent in marching. It 
was found that the urine contained no blood-corpuscles, but simply hsemo- 
globin ; and curiously enough no other form of exercise, no matter how 
violent, was followed by hsemoglobiniuia, nor was it induced by cold foot- 
baths ; yet it invariably followed after a march. In this case the patient 
had no fever nor other disturbance of the general health. 

In some cases hsemoglobinuria is said to have occurred as a result of 
S3rphilis, and to have ceased under the employment of anti-syphilitic rem- 
edies ; in other instances it has appeared as one of the incidents in an at- 
tack of rheumatism, and has disappeared when the rheumatic pains ceased. 

That the hsemoglobin is actually dissolved in the blood-serum in these 
cases has been demonstrated in several instances : Kiissner found that the 
blood removed from a patient during an attack of hsemoglobinuria by 
leeches furnished serum of a ruby red color ; and Ehrlich observed a sim- 
ilar color in the serum of blood taken from the finger during an attack ; 
he also noticed that the red blood-corpuscles were decolorized, many of 
them disorganized, and that those which retained their hsemoglobin showed 
a great diversity in size and shape. 
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In the majority of cases of hsemoglobinuria, serum albumen is found 
more or less constantly in the urine, accompanied naturally by hyaline 
casts. Masses of amorphous hsemoglobin in the form of casts, and (if 
jaundice exist) of biliary pigment, are also found. The epithelial cells of 
the kidney which may be present sometimes contain crystals of hsematoidin. 

The few cases in which post-mortem examination of the kidneys has 
been made show in these organs nothing abnormal except hypersemia and 
the presence of pigment in the epithelial cells, and in the lumen of the 
tubules. In this situation the haemoglobin appears as an amorphous, 
brown mass, or as yellowish brown balla In cases of artificial hffmo- 
globinuria, these balls are often present in such quantity in the tubules as 
to present a radiating appearance. 

Haemoglobinuria seems to occur almost or quite exclusively in males. 

The fresh urine contains, as a rule, only methaemoglobin, which is 
oxidized to oxyhsemoglobin only after standing for some time. In some 
cases the luine contiuns chiefly haematin, which gives an especially dark 
color ; this has been observed in cases of diphtheria by SiJkowski and 
Kuster. 

Chyluria. 

A trace of fat is found in normal urine. In various abnormal condi- 
tions fat is excreted in considerable quantity. In one class of cases it is 
found thoroughly mixed vnth the urine, making an emulsion — chyluria ; 
in another class the fat is not mixed with the urine, but floats as drops 
upon the surface — lipuria. 

Chyluria occurs in two distinct classes of cases ; in the one variety, 
which occurs exclusively in tropical climates, the patient's blood is found 
to contain a nematode worm in embryo form — the fllaria sanguinis homi- 
nis ; in the other class, comprising but few cases, various (mostly undis- 
covered) factors are involved. 

As to the source of the fat in the urine, it is certain that it is derived 
from the food ; for Brieger and others have shown that by withholding 
fatty articles from the diet, all fat disappears from the urine in cases of 
chyluria ; and that it reappeai-s again so soon as the food again comprises 
fatty articles. 

As to the manner in which the fat escapes into the urine, no definite 
information has been obtained It has been supposed that an obstruction 
to the thoracic duct might result in dilatation of the intestinal lymphatics 
and the establishment of abnormal communication with the urinuy chan- 
nels ; this supposition is supported by the fact that chylous fluids occa- 
sionally collect in the peritoneal cavity, yet no demonstration to this eSeot 
has as yet been furnished. Experimentally chyluria has been induced by 
the injection of oUve-oil into the blood-vessels. In one clinical case ol>- 
served by Eggel the blood was found to contain an excessive quantity of 
fat, so that in this case at least tlie fat found in the mine may have es- 
caped through the kidneys. 

It is highly probable that the fat usually escapes through the kidneys, 
because the urine contains in all cases albumen, globulin, and often pep- 
tone ; moreover, Brieger foimd that while the fat disappeared from the 
urine upon vrithdrawing fatty food, yet the albumen persisted. The fat 
also increased upon movement- In those cases of tropical chyluria, where 
the filaria is present in the patient s blood, the urine constfmtly contains 
blood and occasional worma In these cases there is present also fibrino- 



Digiti 



zedbyC^OOgle 



KPFEOT OF ACIDS AND PIGMENTS ON THE BLOOD. 133 

gen, whereby dots are produced in the urine, eyen before it leayes the 
bladder.^ 

The few post-mortem examinations which have been made upon oases 
of chyluria have usually failed to furnish any plausible explanation of this 
phenomenon. In a few instances there appears to have been a fistulous 
opening between the radicles of the thoracic duct and the urinary tract ; 
in one case cancer of the stomach was observed, in another tuberculosis of 
the lunga Even in those cases in which the filariais present in the blood, 
post-mortem examination has &uled to explain the appearance of fat in the 
urine. 

XilPUBIA. 

It is demonstrated that fat can be eliminated from the blood by per- 
fectly healthy kidneys. Bernard foimd that fat appeared in the urine of a 
dog which had been fed for a week upon mutton fat exclusively. Wiener 
and Scriba further observed that injections of oil and fat into the blood 
were followed by its appearance in the urine, and that the fat escaped 
through the glomeruli. 

The appearance of fat as drops upon the surface of the urine is termed 
lipuria ; in such cases albumen is either absent or present only in small 
quantity, while in chyluria there is usually a large percentage of albumen 
as well as globulin and peptone. 

Clinically lipuria is observed either with or without disease of tiie 
kidney. In the latter case it has been noticed after the ingestion of fats 
and oils ; in diseases of the pancreas ; in cases of poisoning by phos- 
phorus, carbonic acid, and turpentine ; in acute yellow atrophy of the 
liver, in obstruction of the bile-duct by gall-stones, and in yellow fever. 

A most interesting observation is the occurrence of fat in the urine in 
cases of iaity embolus (Scriba) and in ordinary fractures (Riedel). It has 
also been seen in chronic diseases and tumors of bones, and in long-con- 
tinued suppuration. In the latter case the fat seems io be derived from 
degeneration of the pus-cells ; for Ebstein recently observed a case of 
lipuria following pyonephrosis. 

The appearance of fat in the urine is said to be a frequent occurrence 
during pregnancy. In this condition as well as in diabetes, which is 
also accompanied by Hpuria, the blood contains an unusual percentage 
of fat 

Chronic parenchymatous nephritis is often accompanied by extensive 



^ While attached to the medical staff of the London Hospital, I had the rare oppor- 
tunity of carefully observing, for several months^ a case of ohylaria with fllaria in the 
blood. (For a full report of the case see Path. Soc. Transactions, vol. xxxiii., p. 394) 
In this case, as in all others on record, the worms were to be found only at night, at 
which time a drop of blood taken anywhere from the surface contained from fifty to 
one hundred of them. It is quite possible that the filaria has been repeatedly over- 
looked, because examinations of the blood were made only by day. The urine con- 
tained so much fibrin that it frequently coagulated in tlie bladder, causing retention 
and requiring the use of a catheter. The worms were to be found in the urinary sedi- 
ment by day as well as by night, yet so entangled and hidden in masses of fibrin that 
they were often overlooked. In this case a reversal of the ordinary daily programme 
— ^the patient sleeping by day and remaining awake at night — caused a revolution in 
the habits of the worms, which were now found in the blood only during the day. 
This patient — a healthy young soldier, just arrived from India — remained quite well 
for several months, but ultimately developed abscesses in the joints, and finally died 
of pyaemia, about eleven months after the chyluria was first noticed. At the po0i- 
mortem examination the adnlt worm was not discovered. 
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fatty degeneration of the kidney ; in a few instances of this afiection, &i 
has been observed in the urine ; lipuria has also been seen in cases of 
cystitis, presumably from faity degeneration of pus. 



FiBBINUBIA. 

In rare cases the urine coagulates some time after emission into a jelly- 
like mass. The coagulation is not dependent ux>on admixture of blood, 
since blood-corpuscles are few in nimiber or may be absent entirely. 
This condition is said to be endemic in Brazil, Madagascar, and the Isle of 
France ; as to its etiology nothing is known, though the occurrence of 
fibrinuria with the filaria sanguinis in tropical regions suggests the posei- 
biUty that such endemic fibrinuria may be due to this parasite. 

A similar condition of the urine has been observed in cases of papilloma 
of the bladder, in a few instances of Bright*s disease, and after the use of 
cantharides. 

Htdrothionuria. 

Sulphmretted hydrogen is evolved during the decomposition of urine 
containing cystine ; but it has also been observed in fresh urine, chiefly in 
cases of cystitis, where it is produced by decomposition of pus. In a few 
cased of abscesses in the vicinity of the intestine, it has also been found. 
Emminghaus has described two cases of hydrothionuria after suppiurative 
peritonitis following perforation, and Betz observed it in a case of prostatic 
hypertrophy with dilatation of the rectum. In these and other cases the 
sulphuretted hydrogen appears to have been absorbed from the intestine 
or adjacent abscesses. In one case Dittel observed an escape of gas with 
the urine, the autopsy showing a vesico-intestinal fistula. 
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CHAPTER XV. 

DAILY AMOUNT OP URINE. 

While the ayerage daily quantity excreted by an adult is usually be- 
tween thirty and sixty ounces (1,000 and 2,000 cc), it may be diminished 
to 500 or increased to 3,000 cc. for a day or two during perfect health ; 
for such variations may be occasioned by temporary changes in the 
quantity of Hquid consumed as well as in the activity of other excretory 
organs, especially the skin and the bowels. There are also other influences 
which induce increased or diminished excretion of urine ; the quantity is 
increased by 

1. An abundant supply of animal food, Eanke observed in one case 
the daily excretion of over 3,000 cc, while during a period of starvation 
the amount passed by the same patient was reduced to 750 cc Seegen 
saw the quantity decreased even to 125 cc per day. This increased ex- 
cretion is due in large part to the excessive production of urea upon an 
animal diet, the diuretic effect of which is well known. 

2. Psychical influences. Beneke observed during conditions of physio- 
logical exaltation an increase from 60 to 200 cc per hour, and during 
physical and mental depression, a decrease from 60 to 15 cc. per hour. 

3. Increase of arterial pressure. This results in increased rapidity of 
filtration through the glomeruli, and hence polyuria ; digitalis increases the 
renal excretion in this way. 

A decrease in the force and rapidity with which the blood circiilates 
through the glomeruli causes, on the other hand, a diminished excretion of 
urine. 

4. The presence in the blood of some substance which excites the secreting 
cells of the kidney to increased activity, Jaborandi, saltpetre, and urea in- 
crease the urinary excretion. The diuretic efifect of urea is often observed 
in the polyuria which occurs at the beginning of convalescence from febrile 
affections, constituting an important feature in the so-called "crisis" of 
the case. This critical diuresis appears to be due to the effect of the ac- 
cumulated urea upon the kidney cells. 

The quantity of urine excreted is influenced in disease, and doubtless 
in health, by the nervous system. Bernard observed that injury to a cer- 
tain locaHty in the floor of the fourth ventricle causes marked increase in 
the quantity of urine excreted ; the same effect follows section of the 
splanchnic nerves, and it has been demonstrated that the diuresis which 
follows Bernard's piqQre is due to the consequent paralysis of the renal 
artery, supplied by the splanchnic nervea 

Section of the cervicsJ cord or irritation of the dorsal cord induces an 
arrest of the urinary excretion by irritating the splanchnic nerves, whereby 
contraction of the renal arteries is produced ; indeed, direct irritation of 
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Uiese nerves has also a marked effect in decreasing or even arresting the 
urinary excretion. 

Many clinical cases of polyuria are caused by disease or injury in and 
around the fourth ventricle. In cases in which the symptoms have indi- 
cated and the autopsy has proven disease, hemorrhages and tumors of the 
central nervous system, the medulla, the cerebellum, and the spinal cord, 
polyuria 1^ been a constant symptom. Injuries to the brain and to the 
skull have been accompanied by this same symptom. 

In another class of cases the influence of the nervous system is equally 
apparent though less intelligible. Examples ai*e seen in the excessive ex> 
cretion of urine after a hysterical attack ; in some cases of hysteria poly- 
uria is not a transient but a persistent symptom. In epilepsy, too, a per- 
sistent increase in the excretion of urine has been obsei-ved. 

It has been already stated that the quantity of urine excreted is dimin- 
ished by irritation of the splanchnic nerves v^hereby contraction of tbe 
renal ai-teries is induced. It would seem that such irritation of these 
nerves occurs in cases of lead poisoning. Riegel observed that in lead 
colic the amount of urine decreased as the pain and arterial tension in- 
creased ; this relation was especially apparent where the attacks of colic 
recurred at intervals of several days. 

The quantity of urine is mechanically decreased by obstruction in the 
urinary channel — a result which is to be attributed to the increase of 
pressure on the outer side of the glomenih, and consequent decrease in 
the rapidity of filtration. Renal calcuh, tumors compressing the ureters, 
the swelling of the bladder mucous membrane in cystitis, paresis of the 
bladder, hypertrophy of the prostate, stricture, may all decrease the 
quantity of urine excreted- 



Beagtion of the XTkine. 

The reaction of the urine varies considerably in health even in the 
«ame person, and at different hours in the same day. It is dependent upon 
the degree of alkalinity of the blood, and this in turn largely upon the diet 
of the animal; thus carnivorous animals have a markedly add urine, 
while the herbivora excrete a constantiy alkahne urine. In man the urine 
is generally slightiy acid ; the degree of acidity is much increased by an 
excess of animcd food, and diminished by vegetable food. 

The alkalinity induced by vegetable food seems to be due to the vege- 
table adds therein contained — citric, tartaric, acetic, etc. ; for these are 
oxidized into carbonic acid in the organism, producing alkaline carbon- 
ates. It is found also clinically that the administration of these acids or 
salts containing them — citrate, tartrate, or acetate of potassium, for instance 
— induces alkalinity of the urine. 

The alkalinity of the blood (and therefore of the urine) is increased 
not only by the addition of alkaHes, as occurs upon vegeteble diet, but 
also by the abstraction of acids, which takes place during digestion. For 
the separation of hydrochloric acid by the gastric glands increases the 
alkalinity of the blood It has been foimd both experimentally and clini- 
cally that there is a constant and direct relation between the secretion and 
deposition of the gastric juice on the one hand, and the acidity of the urine 
on the other. It has been shown by experiment that when the gastric juice 
of a dog is permitted to escape through a fistula, the urine (normally acid) 
becomes alkaline and so remains until the escape of gastric juice is pre« 
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vented. The same result was obtained by Quincke, by removing the 
gastric juice through a stomach-pump. Clinically it has been often ob- 
served that patients suffering from persistent vomiting excrete alkahne 
urine. 

The explanation of this alkalinity, observed in experiment as well as 
clinically, is evidently that the removal of the gastric juice from the body 
prevents its resorption into the blood and thus increases the alkalinity of 
this fluid and therefore of the urine derived from it. The alkalinity of 
the urine ^absolute or relative) which is physiologically observed soon after 
the ingestion of food is therefore most plausibly explained by the forma- 
tion of hydrochloric acid in the stomach ; for the formation of this acid 
seems to be accompUshed by the separation of hydrogen from the acid 
phosphate of sodium, whieh becomes the neutral phosphate ; and since 
the acidity of the urine depends largely upon the presence of this acid 
phosphate, the disappearance of this eslt results in diminished 'acidity of 
the urine. 

Dr. Balfe suggests that there may be another factor in the production 
of this alkalinitv during digestion, namely, the increased exhalation of car- 
bonic acid by tlie lungs. Edward Smith has shown that during digestion 
this exhalation is increased, while it is diminished by fasting and by sleep. 
The acidity of the urine is inversely proportional to this exhalation, being 
least during digestion and greatest during sleep. 

Tlie reaction of the urine is affected in many derangements of the di- 
gestive and of the respiratory organs. Any interference with the elimi- 
nation of carbonic acid, or excessive production of the same, may be fol- 
lowed by an excessive excretion of alkaline carbonates, and consequent 
alkalinity of the urine ; such is often the case during convalescence from 
acute diseases. 

The failure to secrete normal gastric juice, as in certain forms of 
dyspepsia, or its removal from the stomach by persistent vomiting, may 
cause alkalinity of the urine. Any condition such as duodenal catarrh, 
which prevents the discharge of bile into the intestine, causes an accumu- 
lation in the blood of alkaline carbonates which would otherwise escape 
with the bile and, in part at least, be discharged with the faeces ; hence such 
condition may thus indirectly produce alkalinity of the urine. Probably a 
suppression or retention of the pancreatic secretion occasions the same re- 
sult in a similar way. Fermentation in the small intestine causes the pro- 
duction of certain fatty acids which are oxidized in the blood into carbonic 
add, resulting in the excretion of alkaline carbonates in excess and conse- 
quent alkalescence of the urine (Ralfe). Such fermentation produces the 
symptoms of dyspepsia with constipation and flatulence, usually associated 
with alkaline urina If these acids (lactic, butyric, etc.) are produced in 
the small intestine in excess, the oxidation is incomplete, producing oxalic 
acid, whereby the urine is rendered acid and the condition termed " oxa- 
luria " may be developed — dyspepsia, flatulence, and a copious precipitate 
of calcium oxalate crystala 
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CHAPTER X\^I. 

URINABT SEDIMENTS. 

From Acid Ubihs. Fbom Aleaune Usdol 

1. unoboanized. 

L Amcrphous. 
Urates of sodium and potassiiun. Phosphate and carbonate of calcium. 



2. Crystalline, 



1. Uric acid. 

% O^ate of (^ciuiu. 

S. Cystin. 

4 TjToflirL 



1. Triple phosphate (ammonio-mag- 

nesium phosphate). 

2. Urate of ammonium. 

3. Phosphate of magnesium. 

4. Phosphate of calcium. 



B. OBOANIZED. 

I. Epithelial cells. 

2* Blood-corpuscles. 

3. Pus^corpnsdes. 

4. Tube-casta 
6. Spermatozoa. 

6. Fragments of morbid growths. 

7. Entozoa. 
a Fungi 
9. Bacteria. 

1» Ubic Acms KSD Urates. — The neutral urates of sodium and potassium 
are contained in every normal urine in perfect solution ; through the ac- 
tion of the acid phosphate of sodium contained in the urine, these neutral 
mutes are, in the couree of a few hours, decomposed into the acid urates 
and free uric acid ; eiuce these substances are far less soluble than the 
ntutral urates excreted bv the kidneys, a precipitate occtms. 

AlUiougl^ such precipitation of the acid urates of sodium and potas- 

*;— ^U as of imc aeid usually occurs only some hours after the uriDe 

^e J, yet in certain states, normal as well as pathological, it oo- 
' urine has left the body ; it is favored by : 
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(1.) Excessive acidity of the urine. This occurs especially when the 
diet contains an undue proportion of nitrogenous (animal) food, since the 
decomposition of albumen in the body is accompanied by the formation of 
free acids. In cases of gout and of the so-called '' uric acid diathesis," the 
urine is usually decidedly acid, and furnishes an abundant sediment of 
urates. 

That the precipitation of the urates may be quite independent of the 
actual production in the body, and entirely dependent upon the reaction 
of the urine, is shown in examples mentioned by Bartels: 

In a case of capillary bronchitis the patient excreted in twenty-four 
hours 920 cc of urine, containing 4.5 per cent, of urea and 0.123 per 
cent, of uric acid ; the reaction was alkaline and the urine contained no 
sediment 

In a case of typhoid fever there was excreted in twenty-four hours, 920 
cc. of urine, containing 44 per cent, of urea and 0.098 per cent, of uric 
acid ; the reaction was acid, and as a consequence a heavy sediment was 
precipitated. 

(2.) Scantiness of the urine. This occui's especially when the watery ele- 
ments of the blood are largely excreted by the skin, the bowels, and the 
lungs, as in cases of profuse perspiration, diarrhsea, etc. ; also in febrile 
conditions 

(3. ) Excessioe excretion of uric acid, such as happens at the so-called 
" crisis " of many febrile affections. 

(4.) Cooling of the urine, since the urates and uric acid are less soluble 
in cold than in warm water. 

Clinically the occurrence of a uric acid deposit is an important item in 
diagnosis only when in freshly voided urine and persistent. In such cases 
it will be found that the urine is highly acid, and that the crystals of uric 
acid are rough, pointed, and often arranged in rosettes. The detection of 
such forms suggests the suspicion that the deposit of uric acid and urates 
is occurring in the urinaiy passages, and should therefore stimulate further 
examination of the urine as well as of the patient In such cases albumen, 
blood, puSy and epithelial cells from the kidney and from the pelvis con- 
firm the suspicion that uric acid concretions may be forming in some por- 
tion of the urinary tract ; in other cases the chief symptom noticed is a 
scalding upon urination suggestive of incipient gonorrhoea. Even though 
none of these conditions can be detected, a patient who habitually passes 
very acid urine, in which rough and pointed crystals of uric acid are soon 
precipitated, perhaps even while the urine is still warm, should receive 
alkalies in order to avert pyelitis and nephritis. After the administration 
of alkaUne carbonates or vegetable acids, it will be found that the uric 
acid is precipitated not as rough, pointed crystals, but in the usual whet- 
stone shapes. 

In certain conditions, especially gout and the so-called uric acid dia- 
thesis, the acid and its compounds accumulate in the blood and may even 
form concretions in the skin and around the joints. It has been custom- 
ary to regard these phenomena as indications of an over-production of 
uric acid in the tissues ; recent researches make it, however, probable that 
this accumulation in the tissues results not from excessive production, but 
from deficient excretion ; that this imperfect excretion is due to diminished 
alkalinity of the blood, which in its turn is the result of addiction to nitro- 
genous food, whereby an undue amount of acid is produced. 

It was formerly supposed that the accumulation of uric acid in the 
tissues was &vored by insufficient oxygenation of the blood ; this idea 
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rested chiefly upon the hypothesis that urea was produced by the oxida- 
tion of uric acid, and that a deficiency of oxygen would therefore prevent 
the usual oxidation of the acid. Subsequent researches have, however, 
shown, first that urea is produced chiefly in other ways than by the oxida- 
tion of uric acid ; and second that deficient oxygenation of the blood does 
not, as a matter of fact, clinically or experimentally, favor the increased 
production and excretion of uric acid. 

2. Oxalate of Calcium. — This is usually found in acid urine in com- 
pany, therefore, with uric acid and the urates ; it is not, however, dissolved 
by a slightly alkaUne reaction of the urine. The octahedral crystals of the 
oxalate usuially appear in greater quantity after the urine has stood for 
several hours ; indeed, in some cases none of these crystals can be detected 
in the freshly voided urine, while they are found in abundance after the 
lapse of some houra 

The reason for this subsequent appearance of the oxalate of calcium 
crystals in the urine is the disappearance of the acid phosphate of sodium. 
Neubauer showed that the oxalate is held in solution by the acid phos- 
phate ; since the latter gradually combines with the urates, the oxalate of 
calcium is gradually thrown out of solution and appears in the sediment 

The important inference from this fact is that the quantity of oxalate 
of calcium found in the sediment is determined not by the quantity ex- 
creted, but by the reaction of the urine. Even though the sediment con- 
tains no crystals of the oxalate, the urine may hold an excessive quantity 
of this salt in solution ; and conversely the appearance of numerous crys- 
tals of the oxalate in the sediment does not prove that an abnormally large 
amount of the salt is excreted by the kidneya Fiirbringer's investigations 
show most clearly that there is no definite ratio between the amount of 
the oxalate actually contained in the urine on the one hand and the num- 
ber of crystals found in the sediment on the othlt ; thus he found in some 
cases with a total excretion of ten milligrammes a greater number of oxalate 
crystals in the sediment than occurred in other cases with an excretion 
of nearly twenty milligrammes. 

Oxaluria, — Many of the English authors have recognized, imder this 
name, a distinct pathological condition, indicated by mental depression, 
dyspepsia, pain in the epigastrium and in the loins, emaciation and diu- 
resis ; since, in such cases, numerous oxalate of calcium crystals have been 
found in the sediment of the urine, it has been supposed that the symp- 
toms originated in an increased production of oxalic acid in the body. 
Since it is now known, as has been stated, that there is no constant rela- 
tion between the amount of oxaHc acid excreted, and the number of oxa- 
late crystals in the sediment, it is evident that there is no ground for 
ascribing the symptoms enumerated to the presence of oxalic acid in the 
blood. 

Clinically the appearance of oxalic add in the urine is not associated 
especially with any pathological condition ; an increase has been frequently 
observed in cases of diabetes, and Cantani has recently recorded a case in 
which sugar and oxahc acid were alternately excreted in large quantity. 
Fiirbringer detected oxalic acid in the sputum of a diabetic patient. Ccd- 
cium oxalate crystals are sometimes found in excess in cases of fermenta- 
tion in the small intestine, whereby fatty acids are produced ; if these are 
only partially oxidized in the blood, oxalic acid is formed. 

The quantitv of the acid excreted is of course increased by the inges- 
tion of vegetables containing it — ^beets, turnips, spinach, cabbage, apples^ 
oranges, tomatoes, grapes, etc., rhubarb, squills, valerian. 



Digitized by 



Google 



tJBINART SEDIMENTS. 141 

3. CrsTiN. — ^This is a rare sediment, usually found in individuals who 
suffer from cystin stones ; yet it may occur dissolved in the urine with- 
out the formation of vesical calculi and even vnthout the precipitation of 
crystals in the sediment. 

The fact that cystin . contains sulphur and nitrogen indicates its ori- 
gin in the albuminous constituents of the body. M^y efforts have been 
made to ascertain whether the excretion of cystin is accompanied by a 
diminution in the other urinary ingredients containing nitrogen and sul- 
phur ; it has been determined that there is usually, in such cases, a de- 
crease in the excretion of uric acid and of the sulphates ; further than this 
no constant deviation has been observed. 

In one case Marowsky observed cystinuria associated with a dimin- 
ished activity of the liver (acholia) ; Ebstein and Salisbury have noticed 
cystinuria during acute rheumatism, the cystin disappearing after conva- 
lescence from the disease. Ebstein's case was especially noteworthy from 
the fact that albumen was associated with cystin, both disappearing 
from the urine at the same tima In another case ElDstein observed cys- 
tinuria in a syphilitic patient; after the employment of mercurials the 
cystin disappeared. 

Only one observation as yet indicates a direct influence of the diet 
upon the production of cystin : Ebstein observed that the quantity ex- 
creted was tripled after the ingestion of peas. 

Clinically, therefore, the occurrence of cystin in the urine-Msystinuria 
— ^has as yet no especial significance. As yet only sixty-one cases have 
been observed, of which forty-five (seventy-five per cent.) occurred in malea 
Cystinuria has been noticed most frequently in youth, occasionally dur- 
ing middle age, but with extreme rarity after the fiftieth year. It has 
been repeatedly observed in diflferent members of the same family, though 
whether from a common predi^osition or as the result of common sur- 
roundings is not known. Thus Toel saw cystinuria in three members of 
the same family, mother and daughters, and Ebstein detected it in two 
brothers. Most of these individuals enjoy apparently perfect health. 

4. Leucin and TrBOSiN. — Leucin is found normally in small quantity in 
the spleen, the pancreas, the liver, and lymph glands ; also in the seeds of 
certain planta It is produced in larger quantity during the putrefaction 
of the glands above named, as well as by the action of pancreatic juice 
upon albuminous substances ; it is therefore evidently constantly produced 
in the alimentary canaL Since, moreover, it is formed by the action of 
acids and alkalies upon albumen it seems probable that it may be formed 
in the body as a part of normal tissue metamorphosis. At any rate it has 
been discovered that during the germination of plants leucin and tyrosin 
are produced out of albuminous substances. 

Though a certain amount of leucin must therefore be present in the 
body, yet it appears to undergo further change before ehmination, since 
it is never found in urine during health. Even the administration of con- 
siderable quantities of leucin by the mouth does not cause its appearance 
in the urine ; there does occur, however, a decided increase in the amount 
of urea excreted, whence it is inferred that some of the leucin at least is 
transformed into urea in the body. In plants it is known that leucin 
combines with hydrocarbons, producing albumen ; since the increased ex- 
cretion of urea which follows the administration of leucin by the mouth 
does not account for all of this substance administered, it is quite possible 
that a similar combination occurs in the animal. 

As yet leucin is known to occur in the urine only in two pathological 
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conditions — acute yellow atrophy of the liver and acute phosphoru8>poi- 
soning ; its reported occurrence in cases of small-pox, typhoid fever, and 
glanders is rare or altogether doubtful Since in the two diseases named 
the liver is disorganized, and little or no urea excreted, it seems plausible 
to infer that the metamorphosis of le^cin into urea and albumen occurs 
normally in this organ. 

In acute yellow atrophy of the liver leucin and tyrosin appear in the 
urine in large quantity ; in acute phosphorus-poisoning, on the other 
hand, in small quantity. This fact has been employed for differential 
diagnosis between the two affections (Schultzen and Biess). It must be 
remembered, however, that cases of undoubted acute liver atrophy have 
been observed in which neither leucin nor tyrosin could be foimd in the 
urine. 

Tyrosin seems to be formed in the human subject under precisely the 
same conditions which give rise to the production of leucin ; at any rate, 
they appear together in the urine. 

The normal acidity of the urine is sometimes replaced by a neutral or 
acid reaction. This occurs chiefly after, 1. Digestion ; 2. The ingestion of 
alkalies or of vegetable acids ^which are transformed in the blood into 
carbonates) ; 8. Ammoniacal lermentation of urea ; 4. Admixture of 
blood or pus. Alkalinity of the urine has been observed, though not con- 
stantly, in various conditions— anaemia, disease of the central nervous sys- 
tem, after muscular exercise and warm baths; 

The sediments peculiar to alkaline urine are the salts of calcium^ 
magnesium, and ammonium, which are comparatively insoluble in alkaline 
liquids. Litmus paper reveals not only the alkalme reaction, but also 
distinguishes between the salts of calcium and magnesium on the one hand 
and of ammonium on the other ; for red litmus paper, turned blue by am- 
moniacal urine, soon regains its red color upon exposure to the air in con- 
sequence of the volatility of the ammonia ; whQe if the alkalinity of the 
mine be due to other bases than ammonium, the litmus retains its blue 
color. 

These salts appear to be retained in solution largely by the carbonic 
acid contained in the urine ; upon the application of hea^ whereby this 
acid is expelled, the sediment is much increased. Another phenomenon 
manifested by alkaline urine appears to be also due to the escape of car- 
bonic acid, namely, the production of a variegated scum upon the surface. 
This scum is found to consist chiefly of phosphate of calcium, precipitated 
on the surface by the escape of carbonic acid. 

The appearance of the phosphates of magnesium and calcium in the 
sediment has no especial significance in alktdine mine ; their persistent 
occurrence in neutral or slightly acid urine is sometimes observed in 
various neuroses. 

The appearance in fresh urine of the triple phosphate (ammonio- 
magnesium phosphate) and the urate of anamonium, on the other hand, has 
great cliniccd significance, since these two salts occur almost exclusively 
in cases where urea is transformed into carbonate of ammonium in the 
bladder, i.e,, cases of cystitis. Normal urine contains comparatively little 
ammonium, and it is only when an excess of this base is produced by the 
fermentation of urea that the formation of its salts in considerable quantity 
is possible. It must, however, be remembered that the triple phosphate is 
not found exclusively in cases of cystitis ; occasional crystals are observed 
in normal alkaline urine. 



Digitized by 



Google 



UBINABY SEDIMENTS. 143 



Oboaiozed Sediments. 



1. Epithelial Cells. — The epithelium lining the urinaiy and genital 
tract presents chiefly three varieties of cells : 1. Flat cells ; 2. Colomnar 
and caudate cells ; 3. Bound cells. Columnar and caudate cells are found 
in various sections of the urinary mucous membrane — the urethra, the 
bladder, the ureters, and the pelvis of the kidney ; hence their appearance 
in the urine cannot be traced to any particular portion of the tract unless 
attendant circumstances furnish a clew. In most cases fortunately such 
circumstances are present, either as characteristic features of the urine or 
as symptoms presented by the patient. It is rarely difficult to decide 
upon the origin of these columnar cells, except when the diagnosis rests 
between prostatitis and pyelitis, since in each condition these cells may 
appear accompanied by threads composed of pus-corpuscles. In pyelitis, 
the urine is found to contain albumen, more than the pus present should 
furnish, while in prostatitis albuminuria is not a symptom ; in pyelitis, 
furthermore, the urine is usually quite acid and often contains pointed 
rough crystals of uric acid. 

The flat cells are derived either from the bladder or from the vagina. 
These cells from the bladder occur singly or in a single layer, while tnose 
from the vagina are larger, usually grouped, and in several layers. 

The round cells are derived either from the tubules of the kidney or 
from the deeper layers of the pelvis. Their original form in the tubules 
is not circular but polygonal ; sometimes such cells are found in the urine, 
but in most cases the angles have been obliterated by the absorption of 
water. These round cells are often confused with the young, half de- 
veloped flat cells from the bladder ; in fact, it is practically impossible even 
for an expert to distinguish individual cells from these two sources ; it is 
only when the kidney cells occur in groups, thus presenting their polyg- 
onal form, that the recognition can be made with perfect confidence. 

Variations from the typical form of the epithelial cells are frequently 
seen ; this is especially true of the columnar cells, which often exhibit 
long caudate extremities on one or both sidea Such cells are often re- 
garded as indications of malignant new formation — *' cancer cells.'' These 
unipolar and bipolar caudate cells are, however, normally produced in the 
pelvis of the kidney, in the bladder and urethra ; occmring individually 
tiiey do not alone indicate a morbid growth. 

2. Blood. — The admixture of blood with the urine is a frequent and often 
a perplexing symptom ; for it may be derived from any portion of the 
urinary tract as well as from the seminal vesicles or even the epididymis. 
In most cases hssmaturia is an evidence of a ruptured blood-vessel or of an 
ulcerated surface in the urinary tract ; though in some few cases the blood- 
oorpusdes seem to escape into the urinary channels by diapedesis, without 
any rupture of vascular walls. 

Clinically it is extremely important, though sometimes difficulty to de- 
termine the source and the cause of hsBmaturia. 
Blood may escape into the urine — 
(1.) From the urethra ; 

(2.) From the neck of the bladder (prostatic urethra) ; 
3.)~ 



3.) From the bladder ; 
4) From the ureter ; 

From the pelvis of the kidney; 

From the kidney ; 



^i 



Digitized by 



Google 



144 DISEASES OF THE URINARY ORGANS. 

(7.) From the entire urinary tract ; 

(8.) From the genital tract ; 

(9.) From sources external to the urinary and genital mucous mem- 
branes. 

(1.) Bleeding from the urethra is a frequent occurrence during the course 
of gonorrhoea, and is occasionally observed in gleet, and from stricture. 
The diagnosis as to source and cause is easy, since the blood is mixed 
with pus. If the blood escape from some portion of the mucous mem- 
brane anterior to the membranous urethra, it escapes constantly and can 
be pressed out ; if the source of the blood be in or posterior to the mem- 
branous portion, on the other hand, blood escapes only during the act of 
micturition, since the circular muscular fibres of the membranous urethra 
by their tonic contraction occlude the urinary channel 

Bleeding may also occur from injuries by instruments, from forced 
coitus, and from polyps in the urethra. These tumors are probably re- 
sponsible for urethral hemorrhage more frequently than is generally sup- 
posed ; for the existence is seldom ascertained or even suspected during 
life, though post-mortem examination shows tliat they are not extremely 
rare. The writer observed a case of urethral hemorrhage which ceased 
entirely after the removal of four vascular polyps from the floor of the 
pendulous urethra. 

In a few cases bleeding from the urethra has occurred from the lodg- 
ment of urinary calculi and of foreign bodies, such as hair-pins, in the 
channel 

(2.) Bleeding from the neck of the bladder and the prostatic urethra 
usually occurs only at the end of micturition, and is seldom profuse. It 
occurs chiefly during catarrh of the prostate, a condition which is often 
observed in the fifth or sixth week of gonorrhoea, and is indicated by 
the necessity for frequent urination ; prostatitis and prostatic hemorrhage 
may also occur in those cases of paresis or dilatation of the bladder in 
which the constant use of the catheter is necessary. In cases of chronic 
prostatitis following gonorrhoea, blood sometimes escapes spontaneously at 
the end of urination, but is especially apt to follow the introduction of any 
instrument into the bladder. 

Another cause of hemorrhage from the bladder-neck is the existence 
of varicosities or ''bladder-piles" in this locality. This condition is some- 
what infrequent, and is usually found in individuals who suffer also from 
rectal haemorrhoids. In a few cases it has been noticed that hemorrhage 
occurred alternately from the rectal and vesical varicosities (Ultzmann). 

Another unusual source of bleeding from the bladder-neck is the exist- 
ence of fissures at the vesical orifice. In one such case observed by Ultz- 
mann, the fissure was plainly visible upon endoscopic examination. 

Urinary concretions in the prostatic sinus, new growths and calcuU 
at the neck of the bladder, may also induce hemorrhage from the prostatic 
urethra. 

(3.) Hemorrhage from the bladder occurs in cases of neoplasms, vesical 
calculi, parasites (bilharzia hsemotobia and filaria sanguinis), c^^tis, tuber- 
culous and diphtheritic ulceration& 

(4) and (5.^ Bleeding from the pelvis of the kidney occurs most fre- 
quently from tne presence of kidney stones, tubercular inflammation, new 
growths, and parasites. 

(6.) Bleeding from the kidney is doubtless the most fi*equent source of 
hsematuria. Foremost among the causes are the various forms of nephritis, 
and the renal congestion which occurs in so many infectious and constitu- 
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tional diseases — small-pox, scarlet fever, measles, intermittent and recur- 
rent fevers, erysipelas, scurvy, purpura, etc. ; in fact, hsematuria seems a 
possible result of a febrile condition from whatever cause. 

Obstruction to the renal circulation, venous congestion of the kidney, 
thrombosis of the renal vein, embolus of the renal artery are all known 
cause& 

Tuberculosis, cancer, abscess, and echinococcus of the kidney have 
been observed to produce hemorrhage from this organ. 

Benal haematuiia has been observed after the ingestion of irritant sub- 
stances, such as cantharides, turpentine, mustard, and even quinine. In 
otiier cases it occurs in diseases of organs which are not intimately associ- 
ated with the kidney ; thus it has been observed in cirrhosis of tne liver. 
Finally a few cases occur in which blood appears in the urine as the result 
of exposure to cold ; this is a not infrequent cause of hsemoglobinuria, 
though the cases in which blood-corpuscles escape from the kidney as 
a result of taking cold are as yet few. Greenhow observed four cases of 
paroxysmal hsematuria with simultaneous rheumatic pains and a large 
amount of oxalate of calcium in the urine. Socoloff reports the case of 
a Bussian officer who during eight years had occasional haBmaturia, which 
almost invariably followed exposure to cold ; the case was especially in- 
teresting because the patient exhibited during the hsematuria paresis and 
diminished sensibility of the left side, and complained of pain over the left 
kidney ; the sediment contained blood-corpuscles, blood-casts, and renal 
epithelial ceUs. Hsematuria, perhaps with pain in the bladder and groin, 
is occasionally observed in hot weather, especially in persons not yet ac- 
climated in a given locality. Possibly this is caused by the concentration 
of urine from excessive perspiration, and consequent formation of small 
concretiona It is usually reheved by alkahe& 

In a few cases renal hemorrhage is reported occiirring apparently as 
vicarious menstruation ; in one case a woman seventy-five years of age is 
said to have had irregular hsematuria subsequent to the menopause, twenty- 
six years previously. 

(7.) Hemorrhage from the entire urinary tract occurs usually in cases ex- 
hibiting anomaUes of the blood or blood-vessels. In most of these cases 
hsemoglobin only escapes into the urine, while in some the sediment is 
found to contain not only the amorphous masses of hsemoglobin but also 
distinct corpuscles. 

A more important class of cases is that in which hemorrhage follows 
the complete evacuation of a dilated bladder ; cases in which hypertrophy 
of the prostate, stricture, or paresis of the bladder has resulted in perma- 
nent distention of this organ with incomplete evacuation of urine. Such 
a condition is sooner or later followed by dilatation of the ureters, pelves, 
and tubules of the kidney ; this condition usually exists for years before 
it becomes necessary to employ the catheter; ll catheterization be in- 
cautiously performed, if the bladder be completely evacuated at one sit- 
ting, there occurs a congestion of the blood-vessels in the urinary mucous 
membrane in consequence of the removal of the accustomed pressure. 
This congestion often results in cysto-pyelitis and even nephritis ; in other 
cases severe capillary hemorrhage occurs in the different portions of the 
urinary tract. 

(8.) Bleeding from the genital tract in the male is usually discovered by 
the admixture of blood with semen ; in some cases tuberculous or calcu- 
lous inflammation of the seminal vesicles causes an escape of blood which 
mav appear in the urine. 
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The urine of females often contains blood derived from the uterus or 
yagina, not only during the menstrual period, but also in the intervala 

(9.) Blood is frequently mixed with the urine from sources external to the 
genito-urinary organs. In such cases there is usually inflammation or ab- 
scess in the vicinity of the urinary tracts such as perinephritis or psoas 
abscess. 

To determine the source of the blood which may be mixed with the 
urine, reliance must be placed chiefly upon the symptoms, and upon the 
microscopic examination of the sediment ; the reaction, color, and specific 
gravity of the urine furnish presumptive though not conclusive evidence. 

The reaction of the urine is usimlly acid in hemorrhage from the kid- 
ney and pelvis, and alkaline in vesical hemorrhage, provided the latter 
proceed from an inflamed bladder. 

The color of the urine in cases of hsematuria is usually either bright 
red, dark red, or nearly black. This difference in color indicates merely 
the length of time during which the blood has been in intimate contact 
with the urine in the body. For at the temperature of the body the bright 
red haemoglobin becomes oxidized by contact with the urine into the 
brown methsemoglobin, causing a corresponding change in the color of 
the urine. This brown tint indicates, therefore, that the blood has been 
mixed with the urine quite intimately for some time ; since this mixture 
occurs in the kidney, and in parenchymatous hemorrhages, the brown 
color is usually found in cases of renid bleeding. Blood which escapes 
ifrom the bladder-wall is retained such a short time that this change of 
color does not occur. In cases of parenchymatous hemorrhage from the 
bladder, such as results sometimes from cancer and stone, the blood may 
be so intimately mixed mth the urine as to eiHbit the change of color to 
brown. 

The specific gravity may also have some diagnostic value in determin- 
ing the source of a hemorrhage ; for in inflammation of the kidney and 
of the pelvis there is often polyuria with a correspondingly low specific 
gravity. 

Biood-clots are sometimes present and often indicate the source of the 
hemorrhage ; fresh clots are usually formed in the bladder or urethra, 
while clots of a brown or yellowish color are of less recent origin and may 
have been formed in the pelvis or ureter. Long, rod-shaped clots of small 
calibre are formed in the ureters, indicating that the hemorrhage has oc- 
curred above these channels. 

The microscopic examination of the sediment enables us to distinguish 
parenchymatous (capillary) hemorrhage from that following ruptiire of 
larger vessels with comparative certainty, and since hemorrhage from the 
kidney is usually capillary, we can usually distinguish renal hemorrhage 
from that from other sources. 

Capillary or parenchymatous hemorrhage is detected microscopically 
chiefly by one characteristic feature — the varying size and color of tiie red 
corpuscle& In hemorrhage from a larger vessel, the blood-coipusdes ap- 
pear in the urine without greater variations in diameter than we are ac- 
customed to observe in freshly drawn blood ; after capillary hemorrhage, 
on the other hand, the great^t diversity in size of the red corpuscles is 
observed, varying from the ordinary diameter down to mere granules. 
These smaller forms appear to be fragments of corpuscles disorganized by 
the long-continued contact of the urine. Many of the corpuscles have lost 
their color and are visible only by refraction at the periphery ; indeed by 
applying a weak solution of iodine we can in such cases often bring into 
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view red corpuscles which had previously escaped notice. Friedreich first 
pointed out the fact that in cases of capillary hemorrhage, the red cor- 
puscles in the sediment frequently exhibit amoeboid movements such as are 
often manifested by the wlute blood-corpuscles. It has been found that 
these movements are excited by contact with urea ; hence they are more 
frequently observed in concentrated than in dilute urines. Since capillary 
hemorrhage occurs more frequently from the kidney than elsewhere in the 
urinary tract, these amoeboid movements of the red corpuscles are most 
frequently if not exclusively observed in cases of renal hemorrhage. 

The most important characteristics for determining the source and cause 
of blood in the urine are, however, as already stated, not based upon the 
appearances of the blood itself but upon the symptoms presented by the 
p«^ent and upon the elements other than blood contained in the sediment. 

Thus in cases of hemorrhage from the kidney there are usually found 
blood-casts from the tubules as well as renal epithelium. In such cases it 
can sometimes be determined that the urine contains a greater amount of 
albumen than should be furnished by the blood present 

If the hemorrhage be caused by parasites — ^filaria sanguinis, eohino- 
cocous, or bilharzia — evidence of theu: existence will be found upon careful 
search in the sediment. 

Hemorrhage from the pelvis, if due to renal stones, will usually be ac- 
companied by rough, pointed crystals of uric acid, and sooner or later by 
pus; if due to tuberculosis, the characteristic bacilli may possibly be 
found. 

Hemorrhage from the bladder is often accompanied by crystals of 
triple phosphate and urate of ammonia ; if from the bladder nedi:, there 
may be found mucous casts from the prostatic glands containing pus-cor- 
pufiKdes. 

In many cases assistance in diagnosis can be derived from the presence 
of peculiar epithelial cells. In cases of malignant formation, particles of 
the growth are often discoverable in the urine. 

3. Pys. — The urine may contain pus derived from any part of the genito- 
urinary tract as well as from abscesses external to this tract ; thus ab- 
scesses around the bladder, the womb, the rectum, the kidney, in the 
psoas muscle, in the abdominal wall, in the liver and in the spleen, have 
been known to break into the pelvis of the kidney, the ureter, or the blad- 
der, and discharge their contents into the mine. The symptoms of the 
patient and the other elements present in the sediment must be relied 
upon to determine the seat of suppuration. The pus itself affords but 
little information in this regard ; if the pus-corpuscles are imbedded in 
mucus so as to make plugs or strings, it may be inferred that the pus is 
derived from the urethra or from the prostate as a sequel of gonorrhoea, 
though such threads are occasionally observed in cases of pyelitis. The 
form of the epithelial cells accompanying the pus may distinguish between 
the two source& In ammoniacal urine pus is converted into a slimy, jelly- 
like mass, usually miscalled mucus. 

Tube-casts. 

Since the discovery by Henle (1842) that casts of the urinary tubules 
appear in the urine in various renal diseases, these cylinders have been 
the object of much study and attention. It was at first supposed that they 
consisted always of fibrin which had escaped from the blood-vessels during 
the infiammatory process and coagulated in the tubules ; the different ob- 
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jects often observed upon casts — ^blood-corpuscles, epithelial oeUs, and 
granules — ^were supposed to be merely entangled in the coagulating fibrin. 

The casts were regard- 
ed as positive proof of 
renal inflammation. 

Recent investiga- 
tions have, however, 
shown that casts arise 
in different ways, and 
that some varieties are 
formed and expelled 
with the urine even 
when the kidneys are 
entirely free from in- 
flammatory action. 
Etiologically consid- 
ered, Uiere are three 
varieties of cylinders: 
1, blood-casts ; 2, hya- 
line casts ; 3, epi^eHal 
casta 

L Blood-gasts con- 
sist simply of blood 
which has escaped in- 
to the tubules and 
there coagulated ; they 




Fxo. 5.~Hyaline Casta, from Renal Ooogestioa (FOrMngw). 



are found only in cases where free blood-corpuscles are present in the 
urine ; haematuria of renal origin and acute nephritis usually furnish these 
casts (Fig. 6). 

2. Hyaline Casts. — 
Of these there are two 
varieties, the very deli- 
cate and transparent cyl- 
inders (Fig. 6) and the 
thicker and more opaque 
casts (Fig. 7). The lat- 
ter originate in the epi- 
thelial cells. 

The delicate trans- 
parent hyaline casts are 
homogeneous and glas- 
sy, sometimes contain- 
ing a few granules or 
epithelial cells, and usu- 
eily very narrow (.01 to 
1 mm. in breadth). 
"When studded with 
granules they may be 
mistaken by a careless 
observer for " granu- 
lar" casts — an error to 
be avoided, since the lat- 
ter are found only during renal inflammation. The true hyaline are 
readily distinguished from tiie granular casts by their extreme delicacy and 
transparency. 
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3. Epithelial casts appear under three different and distinct forms, 
which have received different names, but whose significance depends upon 
the fact that they orig- 
inate in the epithelial 
cells. These are : sim- 
ple epithelial casts (Fig. 
6) ; granular casts (Figs. 
6 and 8) ; opaque hya- 
line and waxy casts 
(Kg. 7). 

While these repre- 
sent the three types of 
epithelial cylinders, 
there are found numer- 
ous transitional and 
mixed forms (Fig. 7). 

The simple epithelial 
casts are composed of 
epithelial cells which 
haTe been detached 
from the basement 
membrane of the tu- 
bule and expelled un- 
changed, so that the 
outlines of the individ- 

1 ^^11^ ^^ J ^*j.^« 4.U^:« ^<*» 7.— Epithelial, Amyloid, and Patty Casts and Swollen Epith*- 

UaL cells ana Olten tneir Hai Cells, from Ohronic Parenobymatooa Nephritis. 

nuclei are distinguishable. 

The granular casts are formed by a metamorphosis of the epithelium, 

whereby the outlines of 
the cells and their nu- 
clei are but indistinctly 
if at all visible, the cells 
being replaced by mass- 
es of granules. These 
casts are often of irreg- 
ular outUne, fissured, of 
a dark brown color, and 
thickly studded with 
dark granules. 

A still further meta- 
morphosis of the epithe- 
lium results in the pro- 
duction of the opaque 
hyaline casts. These are 
readily distinguished 
from the transparent 
hyahne casts (which are 
of different origin) by 
their thickness, opacity, 
strong refractive power, 
and frequently by a yel- 
lowish color. In a few 
cases they produce the amyloid reaction with iodine. These thick casts 
of waxy appearance are often fissured and frequently accompanied by 
masses of swollen epithelial cella ^ j 
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Casts of all varieties may contain, entangled in their substance, Yarious 
foreign elements, such as blood-corpuscles, individual epithelial cells, fat- 
granules and drops, bacteria, and various urinary salts, amorphous or crys- 
talline (urates, uric acid, calcium oxalate, etc.). 

The term cylindroid has been applied (Thomas) to very long and nar- 
row casts, which are, however, really mere modifications of the delicate 
hyaline casts (Fig. 8). 

Origin of Tdie-casts. — The transparent hyaline casts are composed aim- 
ply of coagulated albumen which has imdergone some as yet unknown 
modification, since they exhibit reactions different from those shown by 
serum albumen, globuHn, and fibrin. They are formed entirely from the 
serum of the blood, and may therefore appear in the mine in any case in 
which serum albumen is found, even though there be no disease of the 
kidney whatsoever. Weissgerber and Bibbert have produced hyaline casts 
experimentally by simple pressure upon the renal vein or occlusion of the 
renal artery ; they are also produced by such artificial elevation of temper- 
ature as suffices to cause albuminuria. Under these circumstances the 
epithelium of the tubules exhibits no abnormal appearance, but their 
lumina become filled with finely granular albumen, which after a time is 
transformed into perfectly hyalme casts of the tubules. 

These experimental researches are in perfect accord with the clinical 
observation that hyaline casts may appear in the urine diiring any of those 
conditions already enumerated which induce albuminuria independent of 
renal disease ; hence alone they do not constitute the slightest evidence of 
Bright's disease. 

The epithelial, graniUar, and opaque hyaline casts are composed of the 
epithelial cells of the tubules, either imchanged or (in the two latter va- 
rieties) metamorphosed. In the first-named Tariety the outlines of the 
cells and nuclei are distinctly visible. In many casts of epithelial origin, 
however, the cells coalesce into a finely granular mass in which the con- 
tours of cells and nuclei are nearly or quite obliterated (granular casts). 
At a later stage the mass becomes hyaline from the periphery and may 
ultimately appear homogeneous and glassy throughout (opaque hyaline 
casts). Lideed, the transformation from distinct epithelial ccdls to a glassy, 
homogeneous mass appears to occur directly in some instances. This meta- 
morphosis of the epithelial cells in the urinary tubules during inflammation 
is analogous to the transformation which occurs in the epithelium of mu- 
cous surfaces during croupous inflammation. 

Epithelial casts, properly speaking — those which originate in detach- 
ment of the tubular epi&eliimi during inflammation — comprise, therefore, 
not only those in which epithelial cells can be distinctly outlined, but also 
those which are commonly termed granular and vraxy cylinders. 

Since different casts even of the same variety vary much in diameter and 
in shaj)e, it has been supposed that they could be traced to different por- 
tions of the tubules by these features ; that the broad casts were formed 
in the wider portions of the tubules and the spiral casts in the convoluted 
tubules. There is, however, no ground for such assumption ; there is, in- 
deed, no means for identifying &e particular portion of the tubule from 
which a given cast has been derived, tmless distinct epithelial cells are at- 
tached. Probably most casts are formed originally in the convoluted 
tubules. 

It has been asserted that so-called '^ secretion casts " are produced in 
normal kidneys by the exudation of plasma from the tubular epithelium. 
This certainly occurs in certain non-inflammatory conditions of the kidney. 
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where the iirme contains an excess of tirates or has a high specific gravity. 
(1030 or more) but no albumen ; possibly this exudation is caused by ir- 
ritation of the tubular epithelium. These cylinders are generally included 
under the name " mucous casts," though most of the objects so called are 
casts of the spermatic tubule& 

Amyloid casts seem to arise either from hyaline or from epithelial cylin- 
ders ; they are found in cases of nephritis as well as in pure amyloid de- 
generation of the kidney. They do not, therefore, necessarily indicate a 
degeneration of the epithelium, though found also, as aheady stated, in 
cases where such degeneration has occurred. 

Ihtty casts are eiSier hyaline or epithelial casts which are studded with 
oil-globules produced by fatty degeneration of the renal epithelium ; they 
are usually derived from the cells of the tubules, and hence are properly 
included in the group of epithelial casta 

Mucous casts is a term applied to objects derived from several sources 
Under this head have been described : 1, cylindroids, which are really ex- 
tremely long and slender hyaline casts ; 2, secretion casts, which are 
formed (probably from an exudate of the epithelial cells) in the tubules of 
normal kidneys, especially under the influence of irritation by urinary salts ; 
3, most of the so-called mucous casts are derived not from the kidney at 
all, but from the spermatic tubule. All these varieties, generally termed 
mucous casts, are remarkable for their extreme length, transparency, and 
slight refractive power. 

The clinioal sionifioancb of ttjbe-oasts varies according to the variety 
and number present, as has been aheady indicated. Transparent hyaline 
casts do not necessarily prove the existence of Bright's disease, since they 
may be found in any case of albuminuria from whatever cause, indepen- 
dent of renal disease. They are found in the urine in febrile conditions;, 
in obstruction to the g^stemic circulation such as occurs in diseases of the 
heart and lungs, in cases of long-continued or intense excitement, etc. 
They are also found in cases of actual disease of the kidney, especially in 
cirrhosis of that organ and in the acute nephritis which foUows scarlatina 
and other infectious diseases. 

The presence of epithelial casts, on the other hand — the term including 
the granular, fatty, and broad opaque hyaline varieties — indicates a disin- 
tegration of the renal epithelium, and therefore nephritis. 

An opinion as to the degree and duration of renal inflammation can be 
based upon the number and kinds of casts present, especially when taken 
in connection with the history and symptom& The number of casts de- 
pends largely upon the amount of urine excreted, for oUguria is frequently 
accompanied, either as cause or result, by a retention of the casts in the 
tubules. It is quite probable that the rapid formation of numerous casts in 
the kidney may materially diminish the excretion of urine. Free diuresis, on 
the other hand, is usually accompanied by the expulsion of numerous casts. 

In acute nephritis blood-casts, epithelial casts with well-defined cells 
and nuclei, and broad opaque hyaUne casts are especially nimierous ; in 
the chronic forms, the granular, hyaline, and fatty casts predominate. 
The other morphological elements found with or upon the casts are also 
significant; thus numerous leucocytes are found during acute inflamma- 
tion, large drops and masses of fat during chronic nephritis, etc In most 
cases in which epithelial, granular, or hyaline casts are foimd in the urine, 
albumen is also present Yet it is a fact of the utmost clinical impor- 
tance that disintegration of the renal epithelium resulting in the forma- 
tion of casts may occur without albuminuria ; the absence of albumen does 
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not, therefore^ prove the absence of rend disease. Thus in cases of ne- 
phritis following scarlet fever, it is not rare to find hyaline and epithelial 
casts without a trace of albumen in the urine ; and in cirrhosis of the kid- 
ney granular and hyaline casts are sometimes seen even when the urine 
is entirely free from albumen. In other cases hyaline casts are observed 
in non-albuminous urine, apparently without rencd disease, or at most with 
hypersemia of the kidney. This is frequent in cases of icterus (Yallin) ; 
indeed, Nothnagel discovered that casts appear in every case of intense 
icterus in which the urine contains the bili^ acids, though in many of 
these instances no albumen is present. Expeiimentally it has been demon- 
strated that the injection of the biliary acids into the circulation causes 
the formation of tube-casts, with or without albuminuria. Fischl has often 
seen casts in the urine, usually of the hyaline though sometimes of the epi- 
thelial variety, during ordinary intestinal catarrh ; in many cases no albu- 
men was discovered. 

This disintegration of the renal epithelium without albuminuria has 
been observed expeiimentally as well as clinically ; it has been produced 
by the injection of biliary acids and by the introduction into the circulation 
of renal irritants such as cantharides and turpentine (Schachowa). These 
substances are known to cause necrosis of the epithelium in the convoluted 
tubules without at first affecting the glomeruli ; herein lies doubtless the 
explanation of the appearance of epithelial casts without albuminuria. 

Besides the tube- casts proper, there are fo\md in urine masses of ma- 
terial resembling them in shape and size, because moulded in the urinaiy 
tubules ; some of these may be produced independently of renal disease, 
though often combined with genuine casts of renal origin. 

Uric acid and urates are often observed in the urine in the form of 
tube-casts. In most of these cases this form is of artificial origin, caused 
by the rolling of the cover glass over the slide during the preparation of 
the sediment In nursing children, however, who are known to suffer 
from uric acid infarct of the kidney, these cylinders are evidently produced 
in the tubules. They are composed of reddish-brown granules and baUs^ 
sometimes as large as blood-corpuscles, imbedded in a mass resembling 
mucus. 

Casts of biliary pigment are sometimes seen in cases of icterus caused 
by occlusion of the biliary ducts. Mobius found by the examination 
of kidneys in such cases that the glomeruli were always free from bil- 
iary pigment, but that the epithelium of the convoluted tubules and of 
Henle's loops was filled with granules of bile pigment ; he observed, fur- 
thermore, in the lumen of &e tubules numerous cylinders of a roughly 
granular appearance, composed of biliary pigment This fact explains the 
clinical observation that in such cases oliguria and even anuxia may occur 
— the result evidently of the plugging of the urinary tubules by the biliaiy 
pigment These casts of bile pigment often appear in the urine without 
albumen ; sooner or later, however, albuminuria usually occurs in these 
cases, accompanied by hyaline and even epithelial casts in the sediment 

Casts composed of bacteria^ or thickly studded with these organisms, ai'e 
often found in cases of suppurative nephritis (surgical kidney) and of 
pyaemia ; in a few cases of erysipelas and diphtheria also they have been 
seen. In these cases the appearance of bacteria in the form of tube- 
casts is quite comprehensible, since the organisms are found in the blood 
and in the kidneys during these diseases. Becently litten has described 
two cases in which the occurrence of casts composed of bacteria is not so 
easily explained. 
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The first case was that of a girl nineteen years of age who had previously 
enjoyed good health. After slight indisposition for several days she sud- 
denly exhibited severe abdominal symptoms — pain, vomiting, and profuse 
diarrhoea accompanied by chills and fever (the temperature re aching 
41° C.) ; the urine became very scanty, 100 to 200 ac. daily, and contained 
much albumen and remarkably broad casts studded with micrococcL 
Death occurred in three days from uraemia. The section revealed enlarge- 
ment, congestion, and cloudy swelling of the kidneys ; microscopictdly 
there were observed irregular local dilatations of the tubules in both 
cortical and medullary substance. These dilated tubules contained masses 
of micrococci ; the epithelium was in many places filled with the same 
organisms. Similar masses of bacteria were found in the capsules and 
capillaries of the glomeruli and in the vasa afiferentia ; there was, in ad- 
dition only a slight interstitial nephritis. Ldtten observed a second case 
with essentially similar history. 

Casts prom Oroans other than the Kidney. — ^There are frequently found 
in the urine microscopic cylinders resembling in their general outline 
those formed in the rencd tubules ; these are derived either from the pros- 
tate or from the testis. 

Prostatic casts are f oimd occasionally in cases of chronic catarrh of the 
prostate subsequent to gonorrhoea. They are moulds of the prostatic 
follicles, usually much broader than the renal casts, and commonly studded 
with pus-corpuscles ; they occur in groups and are accompanied with epi- 
thelial cells ^m the prostatic uretluu. Their composition appears to be 
simply mucus. 

Casta of the seminal tubules are occasionally encountered in the urinary 
sediment They can often be recognized at once by the fact that sper- 
matozoa, or fra^ents of them, are fo\md imbedded in the casts ; otherwise 
they may be c^ed mucous casts from the kidney. They are very long, 
transparent, and delicate. 

Spermatozoa. — ^These cells are found in the urine not only after coition, 
pollutions, and in spermatorrhoea, but also after epileptic seizures. In 
spermatorrhoea there are occasionally found partly developed spermatozoa. 

Urine which contains semen sometimes exhibits also minute bodies 
which resemble grains of sago ; these are masses of albumen derived from 
the seminal vesicles. 

Fragments of Morbid Growths. — New formations in the bladder and 
urethra can occasionally be recognized by the discovery of fragments in 
the urine ; neoplasms of the kidney and pelvis, on the other hand, are 
rarely revealed in this way. 

l^treme care must be exercised in deciding upon the origin of indi- 
vidual cells found in the urine ; in feet, it is practically impossible to 
recognize any single cell as a so-called ''cancer celL'' For the normal 
epithelium of the urinary tract furnishes cells of great diversity in shape 
and size ; caudate and spindle cells are present normally in the ureter, 
urethra, and bladder. If many of these bie present, remarkable for their 
lar^e size and atypical shape as well as for the size and number of their 
nuclei, a suspicion of a morbid growth maybe entertained if the symptoms 
corroborate such assumption. Yet such great diversity of size and shape of 
the epithelial cells is witnessed during a simple inflammation of the 
bladder, that great reserve must be exercised in basing an opinion upon 
such data. It is quite otherwise, however, when fragments of neoplasms are 
found in the urine. These may be derived from a cancer or from a papilloma 
(villous cancer) of the bladder. In the case of carcinoma, fragments of the 
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tissue appear in the urine only after ulceration has begun, by which time 
the symptoms and the persistent hsematuria have usually rendered the 
diagnosis almost certain ; it occasionally happens, however, that the symp- 
toms are so obscure as to puzzle even the experienced surgeon until a 
piece of the growth is observed. 

Fragments of papilloma, on the other hand, are often obtained early 
in the course of the disease ; indeed, it has repeatedly happened that by 
the introduction of a catheter a piece of an unsuspected papilloma hsk 
been withdrawn. This growth presents under the microscope a character- 
istic appearance, resembling a ^ee in its outline ; each branch consists of 
a broad blood-vessel upon which rests a single layer of columnar epithelium. 

Entozoa. — Four animal parasites of the body occasionally give evidence 
of their presence by the appearance of the sediment These are : 

1. Echinococcus ; the hooks and even fragments of the enclosing sac 
may appear in the urine when a cyst located in or near the kidney has 
burst into the pelvis. 

2. Sirongylus gigas^ a nematode worm, occasionally makes its home in 
the human ladney, though it is far more frequently found in the kidney 
of the dog. In a few rare instances the eggs and even the adult worms 
are said to have been found in human urine. It is probable, however, 
that the diagnosis was erroneous, the worm having been actually an ascaris 
from the rectum, which much resembles in appearance the strongylus. 
The latter is distinguished from the ascaris by the possession of six papills 
aroimd the mouth, while the ascaris has but three. 

3. Distoma IicemcUobium, or bilharzia hcematobiOy is a trematode which 
makes its home in the veins of the pelvic organs, especially the bladder 
and the rectum. The parasite lays numerous eggs in these vessels 
whereby the vascular channels are occluded, causing hemorrhage and 
ulceration. It is foimd almost exclusively in Africa, especially in Egypt ; 
cases in which it has been observed in America appear to be exclusively 
individuals who have resided in Africa. Such a case came under the 
writer's observation in February, 1883, in which the urine contained nu- 
merous eggs and much blood. 

4. Filaria sanguinis hominis appears in the urine soon after entering the 
body. At first the only symptom to direct attention to the urine may be 
hsematuria ; after a time chyluria occurs, the tirine now containing masses 
of fibrin wliich may serioudy impede the evacuation of the bladder. If 
these masses of fibrin passed during the night be separated into frag- 
ments and examined microscopically, one or more of the embryo worms can 
usually be found ; sometimes specimens are observed disentangled from 
the fibrin and blood. This parasite also appears to be indigenous to tropical 
countries ; it has been found in India, China, Egypt» Brazil, and Australia. 
But few cases have been observed in Europe and .^erica, and these exclu- 
sively in persons who have resided in one of the countries named. 

In addition to these four worms which are parasitic in the urinary 
organs or in the blood, other animals occasionally find their way into the 
urinary organs and are discharged with the urine. The most frequent 
of these is perhaps the thread worm so common in the rectum during 
childhood ; these not only drop into the vessel, but may even crawl into 
the urethra in the female. 

In other cases abnormal communication is formed between the intes- 
tine and the bladder, through which worms inhabiting the former organ 
find their way into the urine. One such case is reported in which an in- 
dividual had several times observed worms issuing from his urethra. At 
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the age of twenty-eight he was operated upon for stone, and died fiye days 
later. The section ^owed that the vermiform appendix had become ad- 
herent to the bladder and that a fistula existed between the two organs, 
closed by a valvular fold of mucous membrane. 

FuNOL — After exposure to the air there are often found in urine several 
varieties of fungus, chiefly the yeast or sugar plant and the penicillium 
glaucum. They are especially prone to develop in slightly acid, concen- 
trated urine. The sugar fungus occurs with especial frequency in saccha- 
rine urine, merely because the presence of the sugar renders the urine a 
favorable soil for the growth of the plant So far as is at present known, 
these fungi are never present until after the urine has left ihe body ; they 
occur more frequently in albuminous than in non-albuminous urine. 

Quite otherwise, however, is the significance of the sarcina urina3. This 
fungus, like the sarcina ventriculi, occurs in groups of two, four, eight, etc., 
but is smaller than its namesake from the stomach. It is seen but rarely 
in the urine, but when present evidently proceeds from the bladder, where 
it often occasions a troublesome and obstinate afifection. The plants grow 
in the bladder for weeks or even months, in spite of all treatment, but 
finally disappear from causes as yet unknown. The patient meanwhile 
suffers from a low grade of cystitis ; the urine presents a thick flocculent 
sediment, containing the organisms. Attemptis to plant sarcinse in the 
bladders of healthy dogs and rabbits by injection into the bladder and 
into the jugular vein have always failed (Welcker, Leube). There must 
evidently be some influence which predisposes the urine and the bladder 
for the reception of these organism& In some cases reported the catheter 
had been previously employed, so that there was a possibility that the 
plants had been introduced into the bladder in this way ; in other cases 
no instnunent had ever been introduced into the bladder, so that the 
mode of access of the sarcina remained unexplained. 

Bacteria. — ^These organisms, like the other fungi already mentioned, 
are found in urine after it has been exposed to the air for a short time. 
Since they are present in the body during many pathological conditions, 
and since they are usually so small as to pass readily through capillary 
walls, they often enter the urine before it leaves the body. They have 
been found in freshly voided urine in the following conditions : 

In various infectious diseases accompanied by the presence of bacteria 
in the blood and tissues ; thus the characteristic bacilli have been found 
in the mine in cases of anthrax, the spirilla of Obermeier in relapsing fever, 
micrococci in the various forms of septic infection — ^pyaemia, diphtheria, 
ulcerous endocarditis, etc. In most cases these organisms seem to have 
passed from the blood through the glomeruli into the tubules, and appear 
scattered in the urine. In many cases of septic infection, however, the 
micrococci are found in masses, usually in the shape of tube-casts, showing 
that they were growing rapidly in the tubules. Microscopic examination 
of the kidneys £rom such cases proves that micrococci frequently invade 
the tubules as well as the vessels of the kidney. 

In the majority of diseases already referred to, the diagnosis is easily 
made without an examination of the urinary sediment ; but a few cases are 
on record in which an invasion of the kidneys by micrococci has occurred 
without inducing characteristic symptoms, and in which the diagnosis has 
rested upon the appearance of bacteria in the shape of tube-casts in the 
urine. Beference has been already made to two recent cases reported by 
Litten. 

In the pathological conditions already discussed, the bacteria are car- 
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ried to the kidney in the blood ; there is, however, a class of cases in 
which they gain access to the kidney by continuous growth from tiie blad- 
der along the ureter. Such are cases of surgical Mdney or suppurative 
nephritis, following operations upon the bladder and urethra, or conse- 
quent even upon ihe simple introduction of a catheter into a chronically 
distended bladder. In these cases, too, the invasion of the kidney by bac- 
teria is indicated by the appearance of casts composed of these organisms 
in the urine. 

There is, moreover, a class of cases in which bacteria are constantly 
present in the bladder, where they have been introduced by means of cathe- 
ters. So long as the vesical mucous membrane retains its normal con- 
dition and the bladder evacuates itself completely, ordinary bacteria at 
least do not find a favorable soil for propagation in this organ. Many 
observers have repeatedly injected fluids containing ordinary bacteria, 
even putrid liquids, into the bladders of healthy animals ; but in every 
case iliese liquids and the contained bacteria have been promptly expelled 
without causing inflammation. It is quite otherwise, however, if the blad- 
der fail to evacuate itself completely, so that a certain amount of urine is 
always present in the organ ; for the bacteria of putrefaction, introduced 
under such conditions, find a favorable soil in the stagnant urine and 
propagate within the bladder. Thus it happens that in cases of elderly 
men who in consequence of prostatic hypertrophy, vesical paresis, or other 
cause, fail to evacuate the bladder completely, the urine soon becomes 
turbid after the introduction of the catheter. This turbidity is due to the 
presence of bacteria which are introduced with the imdean instrument 
and establish themselves in the stagnant urine of the bladder. In this way 
a previously existing cystitis is aggravated, or an inflammation is induced 
where none existed prior to the introduction of the instrument 

In a few cases Eoberts and Furbringer have seen an inexplicable ^'bac- 
teruria." The urine contained great numbers of these organisms, whose 
source could not be ascertained ; it emitted an o£fensive odor, but retained 
its acid reaction an unusually long time. The complaint, often accom- 
panied with temporary irritability of the bladder, lasted intermittently for 
years. 

Bacillus of Tuberculosis, — ^This organism has been repeatedly found in 
the sediment from cases of tuberculous disease of the kidney and pelvis. 
If present the bacilli are found in the pus derived from these tuberoulous 
lesions ; a drop of the sediment is prepared upon cover-glasses in the same 
manner as sputum.' 

The \manimous experience of all investigators, clinical and pathological, 
has shown that these baciUi are never found in lesions other than tuber- 
culous ; hence the presence of these organisms in the urine may be re- 
garded as absolute proof of tuberculous disease in the urinary or genital 
tract The exact location of the lesion must, of course, be determined by 
the other characters of the urine as well as by the symptoms of the patient 

While the presence of the bacilli proves tuberculosis, it is not true 
that their absence excludes tuberculosis. It has been already discovered 
that in many miliary tubercles no bacilli can be detected : indeed, cases 
of tuberculosis are on record in which competent observers have failed to 
find the bacilli anywhere in the tissues. Hence it may be inferred that 
tuberculosis of the genito-urinary tract may exist without the occurrence 



* For particulars, see author's Cartwright Lectures for 1883, p. 126. W. T. Keener, 
Chicago. 
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of bacilli, at least in discoverable numbers, in the urine. My own experi- 
ence supports this inference ; for in two cases in which the symptoms and 
the urine indicated tuberculosis of fhe bladder-neck, I was unable to de- 
tect the organisms in the sediment, although I had considerable experience 
in the requisite manipulation, and had often discovered them in sputum, 
tissues, and pus from other sources. 

Leptothrix, a fungus which seems to belong to the family of bacteria, 
has been in two cases found in freshly voided urine. In one instance, ob- 
served by Ki^ssner, the patient was a diabetic whose urine contained 
brownish masses compose(^ of leptothrix threads enclosing epithelial cells 
itom the bladder. This phenomenon persisted some weeks, until death ; 
the section showed a normal bladder containing similar masses of lepto- 
thrix threada No information as to their mode of ingress was obtained. 
In the second case the fungus was derived from the prseputial sac, where 
a mass of the threads was discovered. 

Accidental ingredients of various kinds are often observed in the urine. 
Some of these are intentionally introduced by hysterical patients ; indeed, 
such individuals sometimes deceive the p^sidan by introducing blood as 
weU as foreign bodies into the urine, m examining the urine from a 
female the possibility should always be borne in mind ^t blood, pus, and 
epithelium observed may be derived from the vagina. 

Abnormal communication between the urinary tract and various organs 
sometimes permits the entrance of foreign bodies into the urine. Gkdl- 
stones have been found in the bladder and voided with the urine, having 
entered the urinary tract through a fistula from the intestine or from the 
biliary duct Gaterbock recently performed lithotripsy and found that 
the nuclei of the stones wero bilis^ calculi 

Hairs have been occasionally voided with the urine. These aro derived 
from various sources, being sometimes intentionally introduced into the 
bladder (by women) ; in other cases the hairs have been derived from 
dermoid or ovarian cysts which had opened into thg bladder ; in these in- 
stances other animal tissues, such as teeth and bones, have also been evac- 
uated with the urine. Martini recently observed a new-bom child witii 
atresia of the urethra and anus ; the posterior wall of the bladder pre- 
sented the structuro of normal skin and was provided with fine hairs ; 
Martini regarded the case as one of superfcetation. There is as yet no 
case recorded in which an otherwise normal bladder produced hairs. 
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CHAPTER XVn. 
CLINICAL EXAMINATION OF THE UBINE. 

As ordinarily practised, even in the examination of applicants for life 
insurance, the analysis of the urine includes little more than the determina- 
tion of reaction, specific gravity, and the presence or absence of albumen and 
sugar. Such an examination is always incomplete and often misleading ; 
for it frequently fails to reveal abnormality of the kidneys or other organs 
which are actually present, and, on the other hand, oftien leads to a diag- 
nosis of renal disease or diabetes where none actually exists. 

Now a thorough examination of the urine, quantitative as well as quali- 
tative, is, of course, too complicated and delicate a process for ordmaiy 
clinical use ; yet by a judicious use of a few ordinary reagents a far more 
accurate and intimate knowledge of a patient's condition can be derived 
from the mine than is usually obtained. Even without the microscope 
many pathological conditions, both of the kidneys and of other organs, 
can be recognized or at least strongly suspected. 

The following method of examination is used*by the vmter in ordinary 
clinical work. While it makes no pretensions to mathematical accuracy nor 
to quantitative completeness, it nevertheless furnishes all the information re- 
quired for diagnostic And prognostic purposes, and can at the same time be 
executed so esmiy and speedily that it is perfectly practicable for clinical use. 

When possible, the specimen for examination should be mixed urine — 
that is, should be taken from the entire quantity passed during twenty-four 
hours. Since this is often impracticable, at least two specimens should be 
obtained on each day, one passed upon rising in the morning and i^e 
other voided during digestion at noon or night The latter specimen, it 
should be remembered, may contain albumen, though none is found in the 
urine at other timea The urine secreted during digestion should be neutral 
or alkaline ; decided acidity of such urine indicates an abnormally acid excre- 
tion. Before conclusions are drawn, however, the physician should assure 
himself that the bladder has been emptied shortly before digestion began. 
He should also inquire whether the patient is taking medicine or drinking 
mineral waters which may materially influence the character of the urine. 

In many cases it is desirable to have the urine passed at one urination 
into two dfeerent vessels ; an ounce or two, first passed, should be received 
into one vessel while the remainder is voided into a second. In this way 
we are often enabled to locate an existing suppuration, hemorrhage, or 
catarrh in the urethra or at the neck of the bladder. If it be desii^ to 
obtain the urine \mmixed with the secretions of the bladder and urethra, 
a soft catheter may be introduced and the bladder thoroughly and re- 
peatedly washed out, after which the urine that escapes through the 
catheter is comparatively free from the undesired admixture. 

If the urine be turbid, the turbidity should be removed (after its cause 
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is ascertamed) before applying chemical tests. A turbidity due to urinary 
salts, pus, and epithelium can be removed by simple filtration. A cloudi- 
ness due to bacteria which cannot be removed in this way can often be 
cleared up by shaking the urine with magnesia usta, or with a solution of 
lead acetate — one part to eight of water — and filtering or permitting the 
precipitate to falL The lead also precipitates the sodium chloride and 
causes the urine to simulate the sugar reaction with caustic potash (Heller's 
test). 

For microscopic examination the urine should be permitted to stand 
twelve to twenty-four hours in an ordinary bottle ; the conical glasses so 
much employed are undesirable, since much of the sediment adheres to 
the sloping sides. If immediate examination be necessary, the sediment 
may be collected by filtering through fine paper. 

The examination of the urine includes : 

A. The determination of the quantity excreted in twenty-four hours. 
This amoimt should be ascertained not for one day only but for each of 
several days at intervala 

B. The reaction and color, 

C. The cau^ of the turbidity, if any exist 

D. The specific gravity. This has often but little value unless the 
quantity of urine excreted in twenty-four hours is known. 

K The appearances produced by contact of nitric acid. This acid re- 
veals : 1, albumen ; 2, excess of urates ; 3, excess of urea ; 4, excess of 
indican ; 5, biliary pigment ; 6, blood-pigment ; 7, vegetable coloring mat- 
ters ; 8, iodine ; 9, excess of carbonates ; 10, propeptone. 

F. Effects of heat. This alone reveals : 1, albumen ; 2, earthy phos- 
phatea 

G. Effects of caustic potash and heat. This combination reveals : 1, 
sugar ; 2, biliary pigment ; 3, blood-pigment ; 4, vegetable coloring mat- 
ters; 5, uroerytiirine. 

By these simple means — ^Utmus paper, a urinometer, nitric acid, heat, 
and caustic potash — ^we can speedily and conveniently detect any ab- 
normality of the urine of clinical importance, so far as this can be done 
without the microscope. It is of course necessary, in case certain abnormal 
features are discovered — such as the presence of sugar or blood — to employ 
confirmatory testa 

A proper interpretation of the results obtained by the reagents above 
mentioned depends upon the following facts : 

A. The quantity of urine excreted in twenty-four hours taken in con- 
nection with the specific gravity furnishes valuable information. Polyuria, 
vrith a low specific gravity (1010, for example), may result from transient 
causes such as the ingestion of large quantities of water ; it is also ob- 
served in cases of hysteria, of diabetes insipidus, of pyelitis and cirrhotic 
kidney. Persistent polyuria with high specific grsmty is rarely found ex- 
cept in diabetea Oliguria with high specific gravity is the rule in febrile 
conditions in cases of diarrhoea or profuse perspiration. Oliguria with low 
specific gravity is usually, when persistent, indicative of chronic nephritia 

By means of the specific gravity and the quantity of urine we can esti- 
mate with considerable accuracy ihe total solids and the urea excreted. 
The last two figures of the specific gravity are multipUed by two (if below 
1.018) ; if 1.018 or above, by 2 J. The product represents the total solids 
in grammes contained in 1,000 c.c. (32 ounces) of urine. 

Thus if a patient pass 40 ounces (1,200 c.c.) of urine in a day, specific 
gravity 1,020, the estimation of the solids is made as follows : 20 x 2|=47, 

Digitized by VjOOQ IC 



160 DISEASES OF THE URINABY ORGANS. 

the number of grammes in 1,000 cc. of urine ; in the total quantity, 
1,200 cc, there are of course contained | of 47, or 56 gramme& 

Since the urea usually constitutes by weight about one-half of the 
entire solids of the urine, this calculation furmshes an approximate es- 
timate of the amount of urea excreted, which would be in tie above case 
28 grammes. 

B. The color and reaction of the urine are noted together, since the 
significance of the color is often explained by the reaction. 

Pale, almost colorless urine of neutral reaction is often excreted during 
various neuroses, especially hysteria. 

Dark yellow or reddish-yellow urine, of acid reaction, is usually ob- 
served during febrile conditions. 

Dark brown or reddish-brown urine, of add reaction and transparent, 
contains haemoglobin ; if of neutral or alkaline reaction and turbid, it con- 
tains blood or biliary pigment A similar appearance may be caused by 
the excretion of carbolic acid by the kidneya 

Bright red urine of alkaline reaction usually contains not blood but 
vegetable coloring matter, especially chrysophanic acid derived from 
rhubarb or senna ; the addition of an acid changes the color to yellow ; an 
excess of an alkali restores the red color. A similar reaction is produced 
by santonin, gamboge, madder, and logwood. 

A dark brown or almost black color is sometimes observed in cases of 
melanotic cancer. 

Dirty green urine is excreted during jaundice from obstruction ; the 
reaction varies. 

Dirty blue urine, of acid reaction, usually contains an excess of indican. 

IVIany urines, especially those of children, exhibit a gradual darkening 
in color upon standing for a few hours ; the cause of this phenomenon is 
unknown. 

C. Turbidity of the urine is caused by urates, phosphates, blood, pus, 
mucus, or bacteria. 

Heat dissolves the urates. 

The addition of a few drops of acetic acid dissolves the phosphatea 

Turbidity caused by blood or pus is unchanged or increased (through 
coagulation of albumen) by heat or an acid. 

A cloudiness due to bacteria is persistent. 

E. The application of nitric acid is a most important item in the ex- 
amination, and no less important is the manner in which the acid is intro- 
duced. A test-tube containing urine to the depth of two inches is held 
obliquely, and pure nitric acid is permitted to flow down the side until it 
forms a layer half an inch in depi^ at the bottom of the tube. The zone 
of contact of urine and acid presents different appearances according to the 
composition of the urine : 

A light brown color is seen in normal urine. 

A more intense brown color is observed in concentrated and in febrile 
urine. 

A white cloud indicates either albumen, propeptone, urates in excess or 
resins (copaiba, etc). The distinction between these is simple ; the cloud 
of albumen appears just at the line of contact between acid and urine, and 
is of uniform depth throughout. The cloud of urates is formed a little 
above the surface of the acid ; it appears only after the lapse of some 
seconds, and forms not a ring of uniform thickness but a doud which 
curls upward at the centre somewhat like ascending smoke ; it disappears 
upon warming. The resins disappear at once upon the addition of a little 
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alcohol. Propeptone forms a cloud resembling albumen, which disappears, 
upon heating to 170° F., with the production of an intense yellow color ; 
upon cooling the precipitate reappeara It is dissolved in an excess of 
acid. 

A reddish-brown ring at the line of contact indicates blood-coloring 
matter ; in most cases albumen is of course also present, so that there is 
formed a reddish-brown cloud. 

A bright green ring is produced by biUary pigment before it becomes 
oxidized. 

A brilliant blue or violet results from an excess of indican. 

A brown zone is produced if the urine contain iodine. 

An excess of urea (four or five per cent or more) is indicated by the 
gradual formation, in the course of three to five minutes, of crystals which 
project into the layer of acid, and are thus distinguished from the cloud of 
urates, formed under similar circumstances, which are visible above the 
acid. 

An excess of carbonates, such as may occur from the use of mineral 
waters, is indicated by sparkling or even eflfervescence. 

If upon the addition of the acid a bright-red alkaline urine becomes 
colorless or yellow, the presence of vegetable coloring matters is indicated. 
After neutralizing with an alkali the red color returns. 

By means of nitric acid we can not only detect the presence of al- 
bumen, but also estimate with considerable accuracy the quantity present 
This quantitative estimation is based upon the appearance of the cloud at 
the line of contact : 

A faint white ring, distinctly visible only against a black background 
(such as the coat-sleeve), indicates from one-tenth to one-fourth per cent 
of cdbumen. 

A distinct white ring, easily seen without a black background, exhibit- 
ing numerous granules and small lumps, indicates from one-fourth to one- 
hfljf per cent of albumen. 

The presence of large lumps and flakes, some of which fall to the bottom 
of the tube through the acid, indicates from one-half to two per cent of 
albumen. The quantity rarely exceeds two per cent except in cases of 
amyloid kidney or acute nephritis. 

This method of estimating the quantity of albumen present in the 
urine is extremely simple and convenient for cUnical purposes, and fairly 
accurate. 

F. Effects of heat. Urine is poured into a test-tube to the depth of two 
inches ; if neutral or alkaline, two or three drops of acetic acid are added. 
The reaction should he faintly acid. 

A white cloud observed upon boiling may be albumen or earthy phos- 
phates and carbonates ; the latter are redissolved upon the addition of a 
few drops of acetic acid. 

A previous turbidity may disappear upon warming, in which case it was 
due to the urates ; if it increase, it is due to the phosphates or to blood, 
pus, or mucus ; if it remain unchanged it is due probably to bacteria. 

G. A solution of caustic potash (one part to three of water) is added, in 
quantity sufficient to equal one-half the bulk of the urine in the test-tube. 
Upon boiling, a heavy sediment falls, consisting of the earthy phosphates ; 
in normal urine this sediment is about one centimetre thick, if the urine 
have been poured in to the depth of two inches. 

A white appearance of the phosphates occurs in normal urine. 

A red or violet color of the sediiment indicates vegetable coloring mat- 
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ters, usually cbrysopbanic acid. If broum, the urme may contain bile-jng- 
ment. A gray color indicates uroeiythrine. 

A rust color is produced by blood. 

The color of the supernatant urine after boiling with the caustic pot- 
ash solution may be as significant as the color of the sediment A yellow, 
yellowish-brown, or blackish-broum shade indicates sugar. It is found that 
sugar to the amount of one per cent, causes the mine to assume under 
these circumstances a canary color ; two per cent., a dark amber color ; 
five per cent., a Jamaica-rum color ; and five to ten per cent., a dark, almost 
black color, so intense that the urine no longer appears transparent The 
addition of a few drops of nitric acid bleaches this dark urine and causes 
it to emit an odor of molasses. This color-test for the presence of sugar 
is usually applicable, since the original color of the fresh urine in cases of 
diabetes is generally very light 

By means of heat, nitric acid, and caustic potash, therefore, any ordinary 
abnormal ingredient dissolved in the urine and possessing dinical signifi- 
cance can be detected. A positive result by these reagents should be 
confirmed by special tests ; if no indication of abnormality is furnished, 
the physician may confidently dispense with further tests and pass on to 
the microscopical investigation of the sediment 

Tests for Sugar. — The ordinary tests for sugar are so cumbersome 
that they are rarely employed in practice unless a suspicion of diabetes is 
entertained ; and fiiey are so liable to mislead, in consequence of the dis- 
turbing influence of various urinary constituents and the instability of the 
tests, that the results obtained are often incorrect The popular copper 
test is among the least reliable, since the solution decomposes and gives 
a reaction with an excess of uric acid ; moreover, it fails to detect glucose 
when the amoimt is less than one grain to the ounce. There is therefore 
a large field for a sugar test which is at once delicate, reliable, and stable. 
Such a reagent seems from present indications to have been found in the 

Picric Acid Test — When picric acid is heated in an alkaline solution of 
glucose, picramic acid is formed, giving to the liquid a deep reddish-brown 
or garnet color. This reagent possesses the great advantage that it is a 
test for albumen as well as sugar ; hence both of these substances can be 
detected simultaneously by a single manipulation. Now glucose is fre- 
quently found, not only in urines of high specific gravity (with which we 
are accustomed to associate it in our minds), but also in comparatively 
light and even very dilute urines ; glycosuria is indeed by no means rare. 
Hence it is recommended that the picric acid test be employed in examin- 
ing every urine as a test for both sugar and albumen. 

This double test is made as follows : to about two inches of urine in a 
test-tube there is added an equal volume of a saturated solution of piaic 
acid. If serum albumen be present a turbidity appears which is increased 
by boiling. About one inch of liquor potassse is then added to the boiling 
mixture, whereby the albumen if present is redissolved. The boiling is 
continued for a minute ; a pronounced dark-red or brown color indicates 
the presence of sugar. If the urine contain two grains or more to the 
ounce, the mixture becomes quite black (Johnson). 

It is to be noted that a slight darkening of color is produced during 
this test in perfectly normal urine, but the presence of the minutest trace 
of sugar (as revealed by other reagents) produces a decided change of oolor 
such as is never observed with normal urine. The physician should there- 
fore ^miliarize himself vdth the e£fect of this test upon normal urines be* 
fore employing it for the detection of sugar. 
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« 
A deepening of color, simulating the sugar reaction, is produced by 

tannin, ferrous salts, and creatinine in excess. Hence it is desirable to 

confirm the result by the use of a second reagent 

FeJUing's tes^, modified by Professor W. S. Haines, of Rush Medical 

College, Chicago, is the beet of all the copper tests for sugar, having the 

unusual advantage of stability. The following formula and directions for 

use are kindly furnished by Professor Haines : 

Pure sulphate of copper 30 graina 

Pure glycerine 2 drachms. 

Pure caustic potash — in sticks H " 

Pure water 6 ouncea 

Dissolve the sulphate of copper and glycerine in a portion of the water, 
and the caustic potash in the remainder ; mix the two solutions, when a 
perfectly clear, transparent, dnrk-blue liquid should result, which may be 
bottled and set aside for use. As usually made it generally throws down 
a slight reddish deposit upon standing a week or two. This, however, 
does not affect its value as a test ; in using, simply decant the clear liquid 
from the sediment. 

Directions for Use, — ^Take a drachm or two of the test solution and 
gently boil it, when no change should take place ; now add si^ or eight 
drops of the suspected urine and again boiL If sugar be present an abun- 
dant yellow or yellowish-red precipitate is thrown down ; if sugar is not 
present, no such precipitate appears, but the color of the test solution will 
be rendered somewhat lighter and often of a greenish or even of a greenish- 
yellow shade, by the dilution of the blue test-liquid with the yeUow urine. 
A white flocculent deposit of phosphates, coming from the urine employed, 
is often seen floating about in the fluid, and should not be mistaken as a 
reaction for sugar. 

Care should be taken not to use more than six or eight drops of the 
suspected urine ; this quantity will be amply sufficient to show the pres- 
ence of sugar, if it exist in such an amount as to be of any clinical signifi- 
cance ; wlule the addition of a larger quantity of urine, whether it be nor- 
mal or saccharine, will sometimes lead to results extremely perplexing to 
those inexperienced in the use of the test 

A few drops of honey, dissolved in an oimce of urine, produces an ar- 
tificially saccharine urine, which may advantageously be employed by the 
beginner to learn the exact reaction produced by diabetic urine in the 
above test 

Tests for Peptone. — ^The most satisfactory method for the clinical de- 
tection of peptone in the urine is made with Fehling's solution or Haines* 
modification. This is poured into a test-tube to the depth of an inch, and 
an equal bulk of urine is floated upon the top. In normal urine a zone of 
phosphates is formed at the junction of the two liquids ; if peptone be 
present this zone acquires a reddish or pink tint If there be also a con- 
siderable quantity of albumen in the urine, the red acquires a violet hue. 
Additional proof of the presence of peptone can be obtained by now drop- 
ping into the liquid a drop or two of concentrated picric acid solution ; 
the original red tint becomes deeper, then reddish-yellow, and finally yellow. 

Tests for Biliaky Pigment.— iSo long as the biliary coloring matter in 
the urine remains unoxidized, it can be detected with great certainty; 
after oxidation, however, its detection is less positive. 

Omel%n*s Test. — Strong nitric acid, which should contain also some 
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• 
nitrous acid (indicated by red fumes) is poured down the side of an inclined 
test-tube containing the suspected urine. At the zone of contact there 
occurs from below upward a series of colors — green, blue, violet, red, and 
jeUow — if bilirubin is present In many cases the blue and violet are not 
observed ; in fact, the green is the most prominent and indispensable in 
the recognition of biliary pigment 

Nitric acid without the admixture of nitrous acid sometimes fails to 
reveal biliary pigment ; if pure nitric acid be permitted to stand in the 
sunlight for some days, the red color indicative of nitrous acid becomes 
apparent in the bottla 

Hellei^s Test. — Pour into a test-tube about two drachms of pure hydro- 
chloric acid and drop into it just sufficient urine to impart a distinct color 
to the acid. After stirring, the mixture is underlaid with pure nitric acid ; 
at the zone of contact there occurs a play of colors. If the contents of the 
test-tube be now thoroughly mixed with a glass rod, the same play of 
colors is observed throughout the entire mixtiire. This is the most gen- 
erally applicable test for clinical use. The presence of albumen does not 
impair the value of the test ; indeed, almost the only possibility of mis- 
take results from the presence of indican in excess, whereby a blue, violet, 
and red color may be produced ; the green, however, is lacking, though 
the admixture of the yellow urine with the blue color of the indican may 
suggest a green tint. 

Ultzmann's Test, — To three drachms of urine add one drachm of pure 
caustic potash solution (one part of potash to three of water) ; shake well, 
and add an excess of pure hydrochloric acid. The mixture assumes a brill- 
iant emerald-green color. 

After the decomposition of the biliary pigment, there is no certain 
means for its detection. Probably the best method consists in the addition 
of one volume of caustic potash solution to two volumes of urine ; a dark 
color indicates the presence of biliary coloring matter. If upon the addi- 
tion of a few drops of sulphuric acid this dark color is much deepened, the 
presumption is strengthened. 

Tests for Indican. — The simplest is Heller's, which answers for most 
clinical purposes. A drachm of pure hydrochloric acid is poured into a 
test-tube, and a few (five to twenty) drops of urine are added with constant 
stirring. In normal urine the mixture assumes a yellowish-red color ; if 
an excess of indican be present, a blue tint becomes apparent, its intensity 
increasing with the quantity of indican. This i*eaction sometimes requires 
from five to fifteen minutes. By adding a drop or two of nitric acid, the 
test is made more delicate. 

The presence of albumen may mislead, since this substance produces 
with hydrochloric acid a faint-blue color. It is, therefore, necessary to re- 
move albumen by boiling and filtering the urine. 

If biliary coloring matters are present, they should be removed by 
precipitation with acetate of lead solution (one part to ten of water). 

Jaffe's test, modified by Salkowski, is somewhat more comphcated, but 
less liable to mislead. Equal parts of uiine and strong hydrochloric acid 
are thoroughly mixed in a test-tube ; a saturated solution of chloride of 
lime is then added drop by drop until an intense blue color is developed 
A few drops of chloroform are added and the test-tube is shaken ; the blue 
pigment (indigo) is dissolved by the chloroform, which settles to the bot- 
tom, leaving the urine colorless. In performing this test, albumen should 
bo first removed, and highly colored urine decolorized. 

Test fok Chix)rid£s. — It is sometimes clinically important to know 
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wbether or not the chlorides are excreted in increased quantity ; not that 
such excess has in itself especial diagnostic yalue, but because such knowl- 
edge enables us to infer whether or not urea is present in normal amount 
For since the urine is practically a solution of urea and the chlorides, a 
normal quantity of the latter witii a low specific gravity indicates a de- 
ficiency of urea. 

To two inches of urine in a test-tube add three or four drops of nitric 
acid (to prevent precipitation of the phosphates) and then one or two drops 
of a nitrate of silver solution, one part to eight of water. In normal urine 
a white curdy precipitate is formed and falls readily to the bottom ; if the 
chlorides are decreased in quantity, no curdy masses are produced, but 
only a general turbidity. 

Quantitative Estimation of Urea. — ^A knowledge of the quantity of urea 
excreted in the urine has seldom any especial clinical value. For, as has 
been already stated, the excretion of urea is so largely dependent upon the 
quantity of nitrogenous food ingested, that the amount of the latter must 
be carefully determined before inferences as to the extent of tissue meta- 
morphosis are warranted. It is chiefly in cases of chronic nephritis that 
the clinical estimation of urea has diagnostic or prognostic v^ue ; if the 
excretion of urea is persistently much less than the average amount (thirty 
to forty grammes) an impairment of the renal activity may be inferred 
with much confidence. 

The simplest way for estimating the quantity of urea excreted consists 
in estimating the total solids in the urine from the specific gravity, by 
the method already mentioned, and in determining the quantity of chlo- 
rides with nitrate of silver solution. A persistently low excretion of solids 
without any deficiency in the chlorides indicates a diminished excretion of 
urea. Yet this is a decidedly crude and unreliable method of arriving at 
the amount of urea excreted, and until recently there was no accurate 
method of sufficient simplicity for clinical use. 

In 1877 Dr. George R Fowler, of New York, submitted a method to 
which was awarded the prize of the Alumni Association of the College of 
Physicians and Surgeons, New York. This method has been extensively 
tested since that time, and has been found to be accurate and trustworthy. 
The process is based upon two facts : first, that the decomposition of urea 
lowers the specific gravity of the urine ; and second, that there is a definite 
relation between the decrease of urea and the decrease in specific gravity. 
It was found that a decrease of one degree in the specific gravity as indi- 
cated by the urinometer was produced by a loss of 3^ grains of urea per 
ounce, that is .77 per cent of the urine. The method, therefore, consists 
simply in noting the specific gravity before and after the addition of an 
agent which decomposes the urea ; the difference between the two multi- 
plied by 3^ gives the number of grains of urea in each ounce of the urine, 
or multiplied by .77 indicates the percentage of urea contained in the 
specimen. 

To decompose the urea. Dr. Fowler employs either Labarraque's solu- 
tion or Squibb's chlorinated soda ; seven parts of either of these liquids is 
sufficient to decompose the urea in one part of urine, unless an excessive 
quantity be present, in which case the urine should be diluted with an 
equal butic of water. 

Process. — To one volume of the urine add seven volumes of Labar- 
raque's solution ; decomposition of urea takes place at once, indicated by 
effervescence from the liberation of nitrogen. The vessel containing the 
mixture is shaken a few times at intervals, and allowed to stand for two 
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hours, at the end of which time the decomposition of urea is aocompliahed. 
The specific gravity of the mixture is now noted. 

It is also necessary to determine the specific grayity of the mixture be- 
fore decomposition ; this is accomplished by multiplying the specific grav- 
ity of the pure Labarraque's solution by 7, adding the specific gravity of 
the urine, and dividing by 8. 

Subtract the specific gravity of the mixture after decomjposition from 
that before decomposition ; multiply the difference by 3^ to find the num- 
ber of grains of urea per ounce of urine, or by .77 to find the i)ercentage 
of urea. 

lUmtraiion, — ^If the specific gravity of the urine is 1015 for example, 
and that of the Labarraque solution 1040, that of the mixed fluid before 
decomposition will be 

104Qt7+tQlff = 1037 

If the specific gravity of the mixture after decomposition is foimd to be 
1034, then the difference, 3, multiplied by .77, or 2.21, shows the percent- 
age of urea. Or we may multiply 3 by 3^, making 10^, the number of 
grains of urea in each ounce of urine ; this multiplied by the number of 
ounces excreted in twenty-four hours shows the total excretion of urea for 
the day. 

In performing this test, only two precautions need be taken : first, the 
specific gravities of the different liquids should be taken at the same tem- 
perature and at the same time ; hence it is advisable to set aside a bottle 
of the Labarraque solution and of the urine in the same place as the mix- 
ture, and to make the specific gravity of each after decomposition has 
taken place in the mixture. Second, if the specific gravity of the urine be 
very high, showing an unusual amount of urea, it is advisable to dilute the 
urine with its own bulk of water before adding the labarraque solution ; 
for otherwise some of the urea may escape decomposition from lack of 
the reagent. In case the urine has been dHuted in this way, it is of course 
necessary to multiply the result indicating the percentage by 2. 

This test is not impaired by the presence of albumen or sugar. 

Bedstoe Tests fob Urine. 

During the last few years certain i*eagents which had been employed 
almost exclusively by chemists have been extensively used as clinical tests ; 
and through the happy device of Dr. Oliver, of Harrowgate, they have 
been rendered available to the general practitioner in the form of bibulous 
papers impregnated with the various substances required. The reagents 
thus utilized are five : for detecting albumen, picric acid, potassio-mercuric 
iodide, sodium tungstate, potassium ferrocyanide ; for detecting sugar, 
picric acid and indigo-carmine. 

The advantages claimed are : (1), greater delicacy, and (2) greater con- 
venience (when used as test-papers). That several of these reagents are 
more delicate than the heat and nitric acid tests, revealing a smaller per- 
centage of albumen, is tmdoubtedly true ; but that this increased deUcacy 
confers any diagnostic advantage, is doubtful. For traces of albumen in 
the urine, such as can be detected by the potassio-mercuric iodide only, 
have no pathological significance unless accompanied by other indications 
of renal or general disease. Indeed, it is the experience of those who have 
carefully employed these delicate reagents, that traces of albumen are re- 
vealed by them in most urines even from apparently healthy persons. Yet 
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the increased delicacy of these tests will doubtless confer one clinical ad« 
vantage ; the more frequent detection of traces of albumen in the urine 
will probably lead to the more frequent microscopic examination of the 
sediment, without which no positive diagnosis of chronic renal disease 
should ever be made. 

The convenience of these tests, in that they can be applied at the bed- 
side, is also an apparent rather than a real advantage. For the detection 
of albiiminuria at the bedside has no other value than as an indication for 
the necessity of thorough examination of the specimen at the office ; and 
this should be made in every case, whether albumen be detected or not ; 
for a negative result with these test-papers at the bedside does not insure 
the integrity of the kidneys, nor relieve the physician from the obligation 
to make a further examination of the urine. 

The additional delicacy of these tests confers a value, therefore, in 
physiological rather than in clinical applications. Yet the use of these 
test-papers cannot be too emphatically urged upon all physicians who, 
from lack of time or other cause, are in the habit of neglecting the exam- 
ination of the urine except in pronounced cases of renal disease or diabetes. 
As already stated, such examination should be just as essential in every 
case of disease as the inspection of the tongue or feeling of the pulse ; and 
the genei-al use of these convenient test-papers will certainly further diag- 
nosis and treatment without consuming much time. 

All of these reagents used in testing for albumen precipitate also other 
substances occasionally present in the urine — peptones, urates, mucus, al- 
kaloids, and oleoresins ; these are, however, readily distinguished from al- 
bumen by the employment of heat, which clears up all precipitates other than 
serum albumen,^ 

The various reagents exhibit different relations toward various sub- 
stances other than sdbumen which may be found in the urine. Thus the 
picrio and potassio-mercuric solutions precipitate alkaloids^ while the tung- 
state and ferrocyanic tests do noi These tests may, perhaps, enlarge the 
field of clinical urinalysis by their power of precipitating propeptone, 
which forms a cloud resembling serum albumen, but unlike the latter sub- 
stance gradually dissolves as tibe Hquid is warmed, and finally disappears 
at a temperature of about 70° C. Since propeptone is not coagulated by 
heat, a comparison of tests may establish its presence. Yet the clinical 
significance of this substance in the urine remains to be determined. 

Picric acid is, for certain reasons, an especially valuable test ; it pre- 
cipitates albumen in acid and alkaline as well as in neutral urine. In using 
the heat test, on the other hand, care must be taken to secure a faintly acid 
reaction of the urine, since an excess of acid or alkali so transforms serum 
albumen that it is not coagulated by heat and is doubtless sometimes over- 
looked. Picrid acid can, moreover, be used as a test for sugar ; for this 
purpose it is most convenient and delicate ; both albumen and sugar can 
be thus detected by a single manipulation, previously described (p. 162). 

A comparison of these various tests has given in diflferent hands vary- 
ing degrees of delicacy. Dr. OHver reports as the result of his own ob- 
servations that these different reagents detect albumen as follows : Heat 
and nitric acid — one part in 6,000 or 7,000 (.02 per cent) ; potassium 

* Such is tlie general belief and teaching ; jet Dr. Robert Kirk states that a precipi- 
tate pf strychnine hy the potassio-mercuric iodide persisted in spite of heat (Lancet, 
November 17, 1888). At any rate, caution and confirmatory tests should be employed 
before drawing final conclusions until all peculiarities of these reagents have been as- 
certained. 
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ferrocyanide — one in 10,000 or 12,000 (.01 per cent) ; potassio-mercurie 
iodide, picric acid, and sodium tungstate— one in 20,000 (.005 per cent). 
In a recent paper before the New York Academy of Medicine, Dr. G. R 
Fowler stated as the result of his observations that the smallest amount of 
albumen detected by the yarious tests (the urine having a specific gravity 
of 1022) was as follows : 

Per cent 

. Heat 2 

Nitric acid 1 

Picric acid 1 

Ferrocyanide of potassium 1 

Sodium tiingstate 1 

Potassio-mercurie iodide 01 

Dr. C. W. Purdy made a series of observations as to the comparative 
delicacy of these tests in detecting serum albumen and egg albumen. For 
the former he finds that the potassio-mercurie iodide and sodium tungstate 
are '' the most delicate and reliable, and possessing the fewest objections ;** 
for recognizing egg albumen, on the other hand^ he considers heat and 
nitric acid preferable to all others. 

Dr. Vincent Harris came to the conclusion, after comparative tests, thai 
*' the three tests — picric acid, sodium tungstate, and potassium ferrocya- 
nide — are about the most delicate albumen precipit^ts, and should be 
reckoned as being about on a par, with preference in favor of picric acid." 
His experience with potassio-mercurie iodide has been unsatisfactory. 

Although the results quoted show much diversity as to the absolute 
and relative delicacy of the different reagents in detecting albumen (the 
diversity due doubtless largely to the varying composition of the urine and 
of the tests employed) yet nearly all agree in demonstrating the relative 
delicacy of the potassio-mercurie iodide. The vniter also can, as the result 
of personal experience, recommend this test as delicate and reUable. 

Use of these Reagents, — These various tests may be employed as solu- 
tions, or more conveniently by means of Oliver's test-papers. In using the 
solutions, care must be taken to add a little acetic or citric acid before in- 
troducing the reageni When this latter is added, a cloud is formed at 
the zone of contact between the two fluids if albumen or certain other sab- 
stances are contained in the urine. The test-tube is then heated almost to 
the boiling point ; a cloud which persists upon heating is serum albumen.' 

In using the test-papers, the acidulation of the urine is first effected by 
introducing a paper saturated with citric acid. About thirty minims of 
the urine are introduced into the test-tube ; then one or more (if the 

* On account of their convenience the test-papers are preferred for these reactions ; 
and I would cordially recommend the pocket-case containing these papers and other 
conveniences, which is prepared and sold at a low price hy Messrs. Parke, Davis h Ca, 
of Detroit. Provided with this case even the busiest practitioner can make a fair 
physical and chemical examination of the urine in every case which he attends. 
"The solutions are made as follows : 

Potassio-mercurie iodide, 3.22 grammes of potassium iodide and 1.34 grammes of 
mercuric bichloride are dissolved in 100 c.c. of distilled water and filtered. 

Sodium tungsUite. A saturated solution of this salt (about one part to four of water) 
and another of citric acid (five parts in three of water) are mixed in equal volumes. 
Since this test solution contains free acid, it is not necessary to acidulate the urine be- 
fore testing. 

The potassium ferrocyanide reagent consists of a saturated solution of this salt. 

Picric, acid is employed for testing as a saturated solution made with boiling water, 
and containing about seven grains to the ounce. 
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urine be alkaline) citric-acid papers are pushed into the tube, so as to 
produce an acid reaction. Sometimes a turbidity is observed around the 

Biper ; this is produced by the urates and uric acid, mucin, or oleoresins. 
pen heating the turbidity disappears unless it is caused by mucin, which 
is therefore detected by citric acid and heat. 

After the effect of the citric-acid paper has been noted, one of the 
papers containing the precipitant of albumen (any one of the four named) 
is introduced. A cloudiness produced may be due to peptones, alkaloids, 
etc.; such turbidity disappears upon heating ; if it persist, the cloud is 
coniposed of albumen. 

The papers may also be used as follows (Oliver) : " Those who prefer 
to develop a zone of precipitation along the plane of contact of a test so- 
lution and the urine can do so with these papers as follows : put the re- 
agent paper with fifteeil minims of water in one test-tube and a similar 
quantity of the urine with a citric-acid paper into another. When the 
reagent is dissolved, a portion of the solution is taken up with a pipette 
and allowed to trickle down the side of the tube, in which it will either 
glide over the urine, or collect below it." 

Since the potassio-mercurio iodide is the most sensitive reagent, it may 
be used first ; for a negative result by this test indicates certainly the ab- 
sence of albumen. The reaction is often transient, since the iodide soon 
decomposes in the acid urine, liberating free iodine, which colors the so- 
lution and obscures traces of albumen. 

The sodium tungstate test is nearly as delicate as the former, and does 
not cause the precipitation of alkaloids, though it produced a. cloudiness 
with peptones. Hence a urine which becomes turbid with the iodide 
paper, but remains clear with sodium tungstate, probably contains alkor 
laids. 

The potassium ferrocyanide is considered less delicate than either of 
the former ; but as it does not precipitate either alkaloids or peptones, it 
IS less liable to mislead during a hasty or careless examination. Dr. 
Oliver recommends it to those who have had but little experience in the 
use of urinary tests. 

By using these three tests in succession, peptones and alkaltyids can be 
recognized with considerable probability ; for the iodide precipitates, both 
the tungstate peptones only, and the ferrocyanide neither. Hence a urine 
which becomes cloudy upon the addition of each of the two former tests, 
but remains cleai* when the ferrocyanide paper is introduced, probably con" 
fains peptones. 

Picric acid has, as already stated, the advantage that it produces a re- 
action with both sugar and albumen. 

In using these reagents it must never be forgotten that the test is not 
complete until the liquid has been heated almost to the boiling point ; 
since the persistence of the cloud when heated is the decisive proof that it 
is composed of albumen. 

Tests for Sugar. — The two reagents — picric acid and indigo-carmine — 
used for this purpose must be employed in connection with an alkali, 
preferably sodium carbonate. They are not interfered with by the pres- 
ence of albumen and of urates in excess. 

To make the picric acid test, twenty-five minims of water and three 
grains of sodiimi carbonate are put into a test-tube with one of the picrio- 
add papers ; then ten minims of the urine are added, and the liquid boiled 
for fifty or sixty seconds. If sugar be present the mixture darkens 
rapidly, often exhibiting a dark-red color. In this case the test should be 
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repeated mth smaller quantitieB of uriDe — five, three, and even one minim. 
If a single minim produces a deoided darkening and reddish tinge, the 
quantity of sugar is probably five or more grains to the ounca 

It is to be remembered that normal urine treated in this way produces 
a perceptible darkening of the liquid ; hence the physician should familiarize 
hunself with the reaction of normal urine before drawing conclusions from 
this test. Since, moreover, an excess of creatinine may simulate exactly 
the sugar reaction, a confirmatory test should be employed. 

A more trustworthy reagent is that with indigo-carmine. One of these 
papers and a sodium carbonate paper are placed in a test-tube with forty 
Tniin'ma of water ; the liquid is then heated imtil it acquires a pale-blue 
color. A drop of the suspected urine is then introduced and the heating 
continued, care being taken not to agitate the liquid nor to permit active 
ebullition. If sugar be present the Hquid will in the course of a minute 
present a succession of colors — violet, purple, red, orange, and finally straw 
color. After cooling and shaking tiiese various colors are exhibited in 
reversed order, finally terminating in the original blue. The delicacy d 
the test is increased by using an additional paper saturated with carbonate 
of sodium. 

If no change is produced by a single drop of the urine, a second should 
be added and the process repeated. If only a trace of sugar be present, 
the change of color will not proceed to yellow, but will stop at one of the 
intermediate shades. 

It is to be noted that normal urine produces a similar reaction when 
present in larger quantity (five to ten drops). When, however, only one 
or two drops of the urine have been added, the succession of colors aboye 
mentioned may be regarded as positive proof of glycosuria. Care should 
also be taken not to agitate the fluid during the process, since the contact 
of oxygen retards or even prevents the change of color. 
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CHAPTER XVni. 
DISEASES OF THE KIDNEY. 

Venous Congestion. 

Etiology, — ^Venous congestion of the kidney is a symptom, resulting 
either from local obstruction to the escape of blood, or from failure of the 
general arterial circulation. Most cases are included in the latter category, 
and are incidental to diseased conditions of the circulatory or of the respi- 
ratory organs. Valvular heart disease, especially stenosis of the mitral or 
aortic orifice, are, except during the stage of compensatory hypertrophy, 
accompanied by arterial anaemia and venous hypersemia ; degeneration of 
the heart muscle, pericarditis, aneurism of the aortic arch and extensive 
atheromatous degeneration of the arteries, are among the conditions which 
may seriously impede the arterial circulation and tiierefore favor general 
venous congestion. 

The various affections of the respiratory organs which interfere directly 
or indirectly with the action of the heart may, by their effects upon the 
circulation, cause venous congestion ; among these are emphysema, chronic 
bronchitis and interstitial pneumonia, chronic pleurisy, as well as nearly 
all the acute affections of the respiratory tract It is an unusual feature 
in phthisis, probably because of the coincident ansemia. 

Local impediments to the return of blood from the kidney are rare. 
In a few cases venous renal congestion has been observed as a result of 
thrombosis of the inferior vena cava above the entrance of the renal vein ; 
also from compression of this vein by tumors, ovarian cysts, ascites, etc. 
The renal congestion which accompanies pregnancy is doubtless in some, 
though not in aU, cases the result of the pressure upon the vena cava by 
the gravid uterus. Thrombosis of the renal vein itself occurs not infre- 
quently in nurslings and sometimes in adults as a result of general maras- 
mus. 

Morbid Anatomy. — The anatomical appearances vary according to the 
duration of the renal congestion. In the early period the kidneys are en- 
larged, so that upon cutting open the capsule the organ protrudes. The 
stellate veins of the surface are much distended, and on the cut surface 
there are numerous dark spots produced by dilated blood-vessels ; the 
Malpighian tufts are distinctly visible as dark red spots. 

If the renal congestion have lasted for some weeks, the kidney is found 
to be hard as well as enlarged ; this condition has been termed the " cya- 
notic induration." At a still later stage, the organ shows signs of atrophy ; 
the cortical portion has become very narrow, and the epitheUum as well 
as the glomeruli are degenerated. The kidney is anaemic, pale, and ex- 
tremely hard. This hardness is explained upon microscopic examination 
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by a decided increase in the interstitial connective tissue ; here and there 
the renal structure has been replaced by connective tissue. The contrac- 
tion of this tissue results in cicatricial depression of the surface, forming 
scars to which the capsule is quite firmly adherent, so that its removal 
often tears the kidney tissue. 

Symptoms. — The diagnosis rests partly upon the recognition of disturb- 
ances in the circulatory or respiratory organs, and partly upon abnormal 

conditions of Qie luine. A 
feeling of vtreight and tension 
over the kidneys, increased 
upon pressure, is an occasion- 
al symptom. At a later sta^e 
some swelling of the feet, 
even pronounced dropsy, oc- 
curs and persists until com- 
pensatory hypertrophy of the 
heart is estabUshed (in car- 
diac disease). The condition 
of the urine varies according 
to the cause of the conges- 
tion : if this be the result of 
some local impediment to the 
return of blood which does 
not interfere with the arterial 
supply to the kidney, the urine 
is usually increased in quan- 
tity, contains a large p>ercent- 
age of albumen, usually also 
some blood and a few hyaline 
tube-casts (Fig. 9). If the con- 
gestion be, as it commonly is, the result of failure of the arterial circulation, 
so that the blood-supply to the kidney is diminished, the •urine is much 
decreased in quantity, of dark color, acid reaction, high specific gravity, 
and precipitates a heavy reddish sediment (urates). Albumen is present 
in small quantity or may be absent entirely. 

Venous congestion of the kidney, when it results from valvular heart 
disease, is sometimes complicated by embolus and infarct ; such complica- 
tion may be indicated by severe pain in the loin, often accompanied by 
chill, fever, and vomiting ; the urine may be suddenly decreased in amount 
and always contains a considerable admixture of blood. 

Diagnosis. — A frequent error in diagnosis is to assume the existence of 
nephritis. Many of the symptoms of renal inflammation are often present ; 
for the cardiac or pulmonary difficulty upon which the renal congestion 
depends, often produces oedema of the feet and legs, catarrh of the stom- 
ach and intestine, palpitation of the heart, and shortness of breath — fre- 
quent symptoms of nephritis ; and the mistaken diagnosis is fortified in 
many medical minds by the appearance of albumen and casts in the iirine. 
Now nephritis may occur in the course of venous congestion ; indeed, this 
condition seems to predispose to actual inflammation. But it will be ob- 
served that the advent of nephritis is accompanied by the appearance of 
epithehal and granular casts in the urine, while the percentage of albu- 
men is increased and the specific gravity diminished. So long as the albu- 
men is foimd in small quantity (one-fourth per cent, or less), and the spe- 
cific gravity remains above the normal, while only hyaline casts are present 



Fm. 9.— Sediment from a Case of Yenonii Congestion of the 
Kidney, canscd by Mitral Stenoeia and Insnfflciency : containing 
a Hyaline Cast, Bennl Cell, and Blood-corpaaolea (Eiohhorat). 
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in the sediment, it is practically certain that no nephritis exists, and that 
none of the serious complications of renal inflammation, such as uraemia, 
need be feared. For it is not until atrophy of the kidney has begun — in- 
dicated by the appearance of granular and even epithelial casts in the 
urine — that an impairment of the renal function occurs as the result of 
venous congestion ; and even then the solid constituents of the urine are 
usually excreted in normal quantity, notwithstanding the oliguria. The 
dropsy of chronic nephritis is diffuse, while that of simple congestion is 
locfdized in the feet and legs. 

The diagnosis of Bright's disease is often erroneously made where there 
exists no inflammation, but simply venous congestion of the kidneys ; it 
has been my fortune to see several cases of such Bright's disease cured 
by the timely administration of digitaUs. It should be remembered that 
not only in cases of pronounced cardiac disease, but even in less serious 
affections of the heart and lungs, albumen, hytJine casts, and blood will 
probably be found in the urine as a direct result of circulatory dis- 
turbance. 

If in the course of venous congestion of the kidney, embolism occur, 
the difficulty of diagnosis h'om actual nephritis is increased. For such 
embolism usually causes the escape of considerable blood with the urine, 
giving it the dark smoky appeai*ance often observed in acute nephritis. 
Moreover, the patient may experience sudden pain over the kidney and 
suffer from chill, fever, and vomiting. The distinction may be ^ssible upon 
the following considerations : embolism occurs in the course of valvular dis- 
ease of the heart ; the pain is sudden and sharp ; the amount of blood in 
the sediment is much increased, while the albumen and casts remain essen- 
tially as before. 

T)'eatmenL — Since venous congestion of the kidney is merely a symp- 
tom, the treatment must be directed primarily to the rehef of the original 
affection. In all or nearly all cases two remedies are required, digitalis 
and an alkaline diuretic ; the acetate or citrate of potassium, or an alka- 
line mineral water combined with digitalis, materially improves the con- 
dition of the urine and the state of the patient To reduce a decided 
dropsy, diaphoresis may be employed as directed in the treatment of 
acute nephritis ; it may even be necessary to employ mechanical means, 
such as Southey's tubes, for removing the fluid from the subcutaneous 
tissue. 

These patients are usually anaemic and may be benefited by iron and 
quinine. Medicines should be administered in small doses, since there 
frequently exists catarrh of the stomach and intestine, as a result of which 
digitalis in ordinary doses produces vomiting and purging, and other 
remedies are not well borne. Yet it is necessary to secure Sie introduc- 
tion of a considerable quantity of digitalis into the circulation ; if the fre- 
quent repetition of a small quantity (five drops of the tincture) occasion 
distress, the remedy should be administered as a poultice or fomentation 
over the loina 

In recent years, several drugs have been recommended as means for 
reducing the excretion of albumen in various renal difficulties ; prominent 
among these are convallaria majalis, adonis vemalis, and caffein. None of 
these has, however, realized the hopes entertained for them; indeed, 
their value seems extremely doubtful. 
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IsCHiEMIA OF THE KiDMET. 

Venous congestion of the kidney may persist for a long time without 
degeneration of the renal structures, if the arterial supply of blood is not 
materially impaired in quantity or quality. An interference with this arte- 
rial supply, however, whether with or without venous congestion, causes 
rapid degeneration of the epithelial cells, of the tubules, and of the glom- 
eruli Such deterioration of the blood exists in various ansemic and 
cachectic conditions, such as malaria, syphilis, and phthisis, but to a much 
greater extent in those states which include a disintegration of blood-cor- 
puscles—chlorosis, leucaemia, pernicious anaemia, and above all Asiatic 
cholera. The same condition results from sudden profuse hemorrhage 
and from chronic intestinal catarrh ; it may often be observed in the ex- 
hausting summer diarrhoea of children. 

While ischsemia of the kidney usually results from some disturbance 
of the general circulation, it is known to occur also in consequence of local 
interference in the renal circulation. This is frequently observed in cases 
of lead coUc, during which contraction of the renad arteries occurs. It also 
takes place, according to Cohnheim, in puerperal eclampsia ; and Leyden 
has demonstrated that renal ischsemia is an occasional consequence of 
pregnancy. 

Morbid Anatomy. — Kenal ischfismia is manifested by pallor of the cortex ; 
after longer duration, when fatty degeneration has occurred, by a yellow 
color. At times this color is diffuse, involving the entire cortex, while at 
other times the yellow color is visible only in spots or streaks, indicating local 
degeneration. The medullary portion usually presents a marked contrast 
in color, since it is dark red or purple in consequence of venous congestion. 

Microscopically, there is observed fatty degeneration of the epithelium, 
especially in the convoluted tubules and the glomeruli. In ischsomia of 
high grade, the interstitial tissue of the kidney usually contains a number 
of white and red blood-corpuscles, though no vascular rupture can be de- 
tected. 

Symptoms and Coume. — Ischeemia of the kidney is in most cases an ac- 
companiment of general ischaemia, which is indicated by constitutional 
symptoms. The only features directly connected with fiie kidney are 
oliguria, albuminuria, and the presence of hyaline casts in the sediment 
It is usual to find in cases of cachexia from malaria or syphilis, from chlo- 
rosis, after profuse hemorrhage, etc., traces of albumen and a few hyaline 
casts. These latter are sometimes provided vrith fatty granules, oilrdrops, 
or even disintegrated epithelial cells. If the condition be persistent, there 
may also be found in the sediment numerous red and white blood-corpus- 
cles and epithelial cells from the renal tubules and pelvis of the kidney. 
The quantity of blood is sometimes so great as to give a dark red or brown 
color to the urine. 

It has been repeatedly observed that in ischaemia of the kidney, tube- 
casts are the only sign of the condition found in the urine, and thai they 
are present when no albumen can be detected. 

Another observ^vition is the frequent occurrence of indican in excesa 

Prognosis. — The course of the renal affection depends largely upon the 
cause and the duration of the constitutional condition. If the cause be 
only transient, such as profuse hemorrhage, the symptoms of renal diffi- 
culty may subside, though uraemia is possible ; if tie renal disturbance re- 
sults from a persistent cause, actual nephritis often occurs, even though 
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the original difficulty be ultimately remoYed. Thus lead poisoning and 
pregnancy are sometunes the starting-point for chronic and fatal nej^nitifi. 
The treatmtrU is of course to be directed entirely to the cause of the 
circulatory disturbance. 



ArBOFEnr op the Kn>KET. 

Atrophy of the kidney — that is, degeneration of the epitheliuin and ob- 
literation of the glomeruli — can occur, as already stated, as the result of 
persistent venous congestion, which causes increase of connective tissue 
and the so-called cyanotic induration. In this condition the kidney often 
presents its normal size or even a considerable enlargement 

Atrophy of the secreting elements, accompanied by decrease in the size 
of the organ, is most frequently met as the result of an inflammatory con- 
dition usually termed chronic interstitial nephritis. But an almost pre- 
cisely similar appearance, microscopic as well as macroscopic, is encoun- 
tered without the chnical history and the morbid changes in other organs 
usual in cases of cirrhotic kidney ; this simple, non-inflammatory atrophy 
occurs in old age, apparently as a part of the general atrophy to which 
senile tissues are prone. The autopsy of aged persons, even those who 
have never exhibited symptoms of renal affection, usually reveals small, 
har(l kidneys, whose capsules adhere with more than the usual tenacity, 
and whose surfaces are marked with depressed scars, to which the capsule 
is firmly adherent. Microscopic examination shows a slightly increased 
amount of connective tissue, a granular degeneration of epithelial cells, an 
increased thickness of the Malpighian capsules, and a transformation of 
numerous glomeruli into homogeneous balls, impermeable to blood. 

This senile atrophy of the ladney usually attracts no attention during 
life, since it does not occasion any of the symptoms which direct suspicion 
to the renal function. An examination of the urine sometimes reveals 
traces of albumen with occasional hyaline or granular casts. The quantity 
of arine is apt to be diminished, by which feature the suspicion of renal 
cirrhosis, aroused by the presence of albumen, can be allayed. If there 
happen to be cardiac hypertrophy from some other cause, polyuria may 
also exist, in which case the distinction of simple senile atrophy from renal 
cirrhosis becomes difficult 

Since this condition of the kidney appears to be a natural, or at least 
inevitable, result of old age, no treatment directed to the kidney is required 
or profitable 

Amtloid IXeoeitebation of the KiDinsT. 

Although the amyloid degeneration of the kidney is frequently found 
as a complication of renal inflammation, and is usually described as one of 
tfce forms of Bright's disease, yet it is etiologically quite distinct from ne- 
phritis, and is merely a local manifestation of a general disease. Since it 
is desirable to eliminate so far as possible all the non-inflammatory affec- 
tions of the kidney from the conception of Bright's disease, I consider it 
advisable to discuss this degeneration with the other non-inflammatoiy 
changes ; even though uncomplicated amyloid change in the kidney is 
comparatively rare, the degeneration being generally accompanied by 
chronic nephriti& 
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Etiology, — Amyloid degeneration is almost invariably a sequel to either 
chronic suppuration, chronic tuberculosis, syphilis, or scrofula. As to 
the connection between these pathological conditions and the formation of 
amyloid matter, we have no definite information, but only theories more 
or less unsatisfactory. In perhaps the majority of cases chronic suppura- 
tion, especially as it accompanies pulmonary consumption or caries of bone, 
pre-exista Yet suppuration in any tissue, even as in ulcers of the leg or 
of the intestine, in cancer of the womb, etc., seems sufficient to induce the 
formation and deposit of amyloid material in the kidney. While the evi- 
dence of such amyloid change is usually apparent only after suppuration 
has long existed, yet a few instances are recorded in which it seems to 
have occurred within three months (Cohnheim) and even in eighteen days 
(Bull) after pus formation had begun. It is sometimes observed in adult 
life in individuals who had suffered from scrofulous suppuration of glands 
and bones in childhood ; and it is found post-mortem where no suppura- 
tion is or has been apparent. The first symptoms have been observed in 
occasional cases after the primary affection has been healed and suppura- 
tion has ceased. 

Bartels emphasizes the statement that the existence of chronic sup- 
puration is not of itself sufficient to induce amyloid change unless the 
suppurating surface be in contact vnth the air ; and assumes that the pe- 
culiar proneness of scrofulous and syphilitic suppuration to cause amyloid 
degeneration is explained by the fact that suppuration due to these taints 
so frequently occurs as ulceration upon the slun and mucous membranes. 
He says : " Caries of the vertebrae may lead to extensive destruction of tis- 
sue, resulting in the formation of enormous burrowing abscesses, and yet 
amyloid degeneration of the viscera does not ensue so long as the pus re- 
mains pent up in a large abscess cavity, and has no access to the air." That 
such cases of chronic suppuration, excluded from, as well as exposed to the 
air, do occur without amyloid degeneration, is unquestioned ; but that 
access of the air is not essential to the occurrence of such degeneration is 
equally true. For example, I recently made at the Cook County Hospital 
the autopsy in the case of a woman, twenty-eight years old, who had pre- 
sented ihe symptoms — general dropsy, albuminuria, hyaline casts, etc. — 
which led to a diagnosis of chronic parenchymatous nephritis of " idio- 
pathic " origin. There was found no nephritis, but exquisite amyloid degen- 
eration of de kidneys and spleen, the result of caries of the dorsal verte- 
brae, from the second to the ninth inclusive. The posterior mediastinum 
was filled with cheesy pus ; no communication existed between the abscess 
and the surface ; indeed no suspicion of the spinal caries had been enter- 
tained during Hfe. 

Syphilis and tuberculosis appear to be direct and immediate causes of 
this degeneration, since this is often observed in such cases without the 
intervention of chronic suppuration. It appears probable that even con- 
genital syphilis may produce the same result 

The cause of the amyloid degeneration is evidently not a local condi- 
tion of the kidney, but a general morbid state manifested in the blood ; 
for it affects different organs — the liver, spleen, lymphatic glands, intesti- 
nal canal, suprarenal capsules, and thyroid gland — as well as the kidneya 
The spleen seems especially susceptible, sometimes showing the degenera- 
tion where none exists in other organs. It is doubtful whether the kid- 
neys alone are ever the subject of this degeneration, notwithstanding 
Bosenstein's assertion that such was the case in about seven per cent <rf 
his casea 
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Numerous instances of amyloid degeneration are recorded in which 
none of the usual causes were found to exist, and whose origin is still un- 
explained. If all kidneys removed post-mortem be subjected to the iodine 
test, a surprisingly large percentage is found to exhibit the amyloid reac- 
tion. 

This degeneration is observed more frequently in males than in females, 
and may occur at any period of life. 

Morbid ^Tio^omy.— Since the amyloid change is usually a complication 
of chronic nephritis, the appearances observed in most cases in which 
such change is apparent are those of renal inflammation. When uncom- 
plicated amyloid degeneration is met with the kidneys are found to be nor- 
mal or enlarged, the size depending less upon the degeneration than upon 
the other changes present The capsule is easily separated, leaving the 
surface remarkably smooth, pale, and waxy looking. Upon cutting open 
the organ, the same waxy appearance is manifest, especially in the cortical 
substance ; the pyramids are frequently deeply injected, presenting a 
striking contrast in color to the pallor of the cortex. The Malpighian 
tufts are often prominent as gray translucent points, which have been 
likened to drops of dew. 

Although the gross appearance of the organ is characteristic in an ad- 
vanced stage of the degeneration, yet the critical test consists in the appli- 
cation of iodine or of aniline (methyl or gentiana) violet, to microscopical 
sectiona The iodine solution should contain three grains of iodine and 
six of the iodide of potassium in an ounce of distilled water.. The aniline 
test consists of a one per cent, solution of methyl violet. The latter agent 
is /especially satisfactory in staining microscopic sections ; the amyloid ma- 
terial exhibits a bright red, which contrasts strongly with the violet of the 
remaining tissue. 

When the iodine solution is poured over the cut surface in pronounced 
cases, the Malpighian tufts, which are first and chiefly affected by the de- 
generation, stand out prominently as dark-brown points ; the artenoles 
leading to the glomeruli may also become visible as brown lines. Exam- 
ination of microscopic sections stained with aniline violet often shows the 
amyloid change where none is visible to the naked eye. 

Upon microscopical examination it is seen that the capillaries compos- 
ing the glomeruli present the earliest and most advanced change. These 
loops lose their characteristic structure and exhibit a peculiar glassy homo- 
geneous appearance ; their diameter is increased. At an early stage it is 
often observed that but a small portion of a single loop presents the brown 
color after treatment with iodine, the remainder of the tuft appearing 
about normal. At a later stage the brown color is presented not only by 
the capillaries of the glomerulus but also by the vasa aflerentia, the degen- 
eration evidently proceeding from the glomerulus along the arteriole. It 
may ultimately involve the vasa recta as well ; occasionaUy in advanced 
cases the int^rtubular capillaries exhibit the brown color ; these vessels 
thus degenerated are always larger than normal, the increase in diameter 
resulting from a thickening of the walls and not an expansion of the 
lumen, which may be indeed decidedly decreased. 

In the majority of cases the amyloid degeneration is confined to the 
vessels ; in some instances, however, it is found to affect the epithelium 
and even the interstitial connective tissue. As might be expected, the first 
epithelial cells to exhibit the amyloid change are those covering the glomer- 
uli ; next are those lining the straight tubules ; the epitheUum of the con- 
voluted tubules rarely exhibits the amyloid reaction, but usually shows 
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a fatty degeneration. The deposit of amyloid matter in the epithelial 
cells of the tubules causes a decided increase in size which may much 
diminish the calibre of these tubules ; they also present a glassy appear- 
ance similar to that observed in the walls of the blood-vessels. Sudi 
epithelial cells are occasionally found in the sediment, where they may be 
made to exhibit the color reaction with iodine. 

In a few cases there have been observed deposits of amyloid substance 
in the kidney tissue of such size as to be apparent as gray specks to the 
naked eye. Similar masses have been found in the walls of the renal ar- 
tery ; thrombosis of the renal vein, originating in the infiltration of its walls 
vfiitx amyloid matter, has also been seen, llie deposit in the walls of the 
smaller vessels may result in such contraction of their calibre that inject- 
ing fluids cannot be forced into the glomeruli ; on the other hand, such 
injection often succeeds in reaching nearly all of the tufts, even those 
which exhibit the amyloid change (Munzel). 

In microscopic sections of the kidney, casts are frequently observed in 
the tubules ; many of these exhibit the change of color with iodine, indicat- 
ing their origin in the epithelial cells ; indeed, the coalescence of the tubu- 
lar epithelium into an amyloid cast is occasionally seen. 

It has been already stated that fatty degeneration of the renal epi- 
thelium, especially in the convoluted tubules, is usually seen in amyloid 
kidneys ; this epithelial degeneration may be so pronounced as to suggest 
the results of an inflammatory process — nephritis. Since amyloid degen- 
eration is moreover a frequent complication of chronic nephritis, it is often 
difficult to decide even with the microscope, whether or not there is an in- 
flammatory element in the changes presented by the kidneys. Tet non- 
inflammatory degeneration alone can result in the appearance of fat in the 
epithelium and even disorganization of these cells. 

Symptoms and Course. — ^The symptoms of uncomplicated amyloid de- 
generation of the kidney are found less in the urine than in the patient s 
general condition. Since the amyloid change is usually consequent upon 
a prior abnormal condition, such as suppuration or syphilis, the attention 
is rarely directed to the kidneys until an advanced stage has been attained. 
It should, however, be a rule to examine at short intervals the urine of 
every patient aflected vdth any of those abnormalities already enumerated 
as originating amyloid change. Unless such special examination is made 
the condition of the kidney is rarely discovered until dropsy occurs, for 
there are no subjective symptoms characteristic of the complaint, and the 
urine presents no objective appearances which attract the patient's atten- 
tion. The dropsy always appeal's sooner or later, and is at first confined 
to the feet and legs ; indeed, as Boberts pointed out, the dropsy of amyloid 
kidney spreads by extension from the feet, and does not affect the face 
and thoracic cavities so often as in chronic nephritis. Before the fatal 
termination the limbs may be swollen as high as the trunk, in which case 
dropsy of the peritoneal cavity frequently ensues ; indeed, since the amy- 
loid change may affect the liver as well as the kidneys, ascites may be an 
early symptom. The swelling of the feet and legs in cases of ccmsumption 
often indicates the development of the amyloid change in the kidneya 

The occurrence of dropsy is usually preceded or accompanied by a de- 
cided paUor and waxy appearance of tiie skin. There are, however, no 
characteristic changes in other organs significant of amyloid degeneratioD, 
unless we except the obstinate vomiting and intestinal catarrh which so fre- 
quently occur ; these seem to be generally due to the amyloid degenera- 
tion of vessels in the intestinal mJl. Otherwise the various organs need 
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present no evidence of abnormality — a fact which is of the utmost im- 
portance in dififereniiating the amyloid degeneration from the inflamma- 
tory affections of the kidney. There is as a rule no hypertrophy of the 
left heart, no increased tension of the pulse nor rise of temperature, no 
cerebral hemorrhage nor changes in the retina, no uraemia nor serous in- 
flammations, and seldom transudation into the pleural or pericardial sac. 

Upon examining the urine the attention is arrested by the presence of 
albumen in decided quantity— one-half to one, two, or even moi*e per cent ; 
yet in several carefully obseiTed cases the urine has been occasionally or 
permanently free from albumen, and has been normal in all other respecta 

The daUy quantity usually exceeds somewhat the average amount of 
health, though great variations in this respect occur, dependent upon the 
condition of the heart, coincident nephritis, diet, etc ; the reaction is acid, 
the specific gravity somewhat diminished ^L005 to 1.015). The urine is 
remarkably p.ile and clear, rarely depositing a decided sediment. The 
normal ingredients are excreted in somewhat diminished quantity ; in a 
few cases an excess of indican has been detected. 

Upon microscopic examination of the sediment there are seen lymph- 
corpuscles, sometimes blood-corpuscles, epithelial cells from the ludney, 
and narrow hyaline casts ; sometimes also very broad, opaque, waxy-look* 
ing casts, which (rarely) exhibit the brown color upon the addition of 
iodine. A peculiarity of these amyloid casts, less commonly observed in 
other varieties, is the frequency and depth of the indentations on the sides. 
The epithelial cells occasionally turn brown when treated with a dilute 
solution of iodine ; before pronouncing these amyloid cells, however, care 
must be taken to distinguish them from the epithelial cells found in normal 
urine, which exhibit a brown color upon contact with iodine (Pttrbringer). 

Diagnosis, — The existence of amyloid degeneration of the kidney can 
usually be affirmed with confidence if there be dropsy and a highly albu- 
minous, clear urine vdthout the symptoms in other organs characteristic 
of renal inflammation ; the probability is much increased if there have been 
a pre-existing condition prone to cause the amyloid change. The degen- 
eration is, however, often overlooked, since it may exist without giving rise 
to the i^noiptoms mentioned ; thus there may be no evidence of suppura- 
tion, syphilis, tuberculosis, or malaria, the dropsy may appear only late in 
the disease, and in a few cases no albumen is at any tune discoverable, 
although the post-mortem examination reveals an abundant amyloid deposit. 

Pore amyloid degeneration is readily distinguished from renal cirrhosis 
by the absence of cardiac hypertrophy, increased arterial tension, ursemio 
attacks, etc., and by the character of the urine. It is, however, often in- 
distinguishable from chronic parenchymatous nephritis. In many cases 
the two morbid processes coexist in tiie same kidney ; for both are pro- 
duced by the same cause& A decided enlargement of the liver and spleen 
constitutes strong presumptive evidence of amyloid degeneration ; while if 
there be no such enlargement and the urine is less profuse, of darker 
color, of higher specific gravity, cloudy, and deposits a macroscopic sedi- 
ment containing granular and epithelial casts, the probability is that the 
kidney is the s^ of parenchymatous nephritiis ; yet even then the exist- 
ence of amyloid degeneration cannot be disproven. 

The difficulties of this differential diagnosis are well illustrated in the 
observations of Furbinger upon four cases of consumption.' In these four 
cases there was chronic pulmonary tuberculosis and tubercular ulceration 

» Virchow'8 Archiv, Bd. 71. 
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of the intestine-- conditions which especially favor the formation and de- 
posit of amyloid material. In each of the four Ftirbringer observed the 
symptoms which usually characterize such deposit — enlargement of the 
spleen and liver, the appearance of albumen and casts in the urine, dropsy, 
etc. Yet at the autopsy amyloid degeneration was found in the kidney in 
only one of the four cases ; in this one the spleen also exhibited the re^ 
action. In the remaining three cases no amyloid reaction could be ob- 
tained in any of the organs ; in two of these three there was decided 
parenchymatous nephritis ; in the remaining case no evidence of renal 
disease was recorded. In every case it is to be remembered that renal in- 
flammation and the amyloid change may coexist 

Prognosis, — After attaining a high degree, and involving the spleen and 
intestines as well as the kidney, amyloid degeneration appears to be inev- 
itably fatal, even though the primary lesion from which it results be cured. 
At an eai'her stage, however, recovery may be expected if the original mal- 
ady subside. Thus cases of rehef from amyloid degeneration of the kid- 
neys following syphilis and malarial influence have been repeatedly re- 
ported, after cure of the primary difficulty. Gerhardt considers that 
i*ecovery is by no means infrequent in children. It must be admitted that 
the data upon which this possibility of a favorable prognosis is based are 
not altogether satisfactory ; for, as already stated, the ante-mortem diagnosis 
of amyloid degeneration is frequently eiToneoua 

In many cases the primary disorder is incurable ; under these circum- 
sttmces the amyloid degeneration is necessarily persistent In other cases 
a kidney which was originally merely the seat of the amyloid change may 
subsequently become involved in parenchymatous inflammation, since the 
causes which produce the one are often sufficient to induce the other. 
This complication pi'actically abolishes all hope of recovery, even if the 
piimary difficulty be reUeved. The duration, dependent largely upon the 
nature of the primary aflfection, varies from a few months to many yeara 

Ih'eatmenL — No means are known whereby amyloid material once de- 
posited can be removed or its further formation directly arrested. The 
treatment in these cases consists in the attempt to remove the primary 
morbid condition and to sustain the patienfs strength. 

Protection, therefore, consists chiefly in prevention ; to this end the 
most careful search should be instituted for the detection and removal of 
syphilitic tuberculous, or malarial taints, sources of suppuration, etc. ; in- 
deed, the histor}' of previous syphilis in the subject of present amyloid de- 
generation should induce the administration of the iodide of potassium 
and mercuriala The predisposing influence of prolonged suppuration 
should also be taken into consideration as an argument in favor of early 
surgical interference in cases of caries, hip-joint disease, large ulcers of the 
leg, etc. The treatment of such cases should therefore include frequent 
examination of the urine. 

Aside from prophylaxis, but little can be done. A nutritious diet^ in- 
cluding the free use of eggs and milk, iron, quinine, and cod-Hver oil may 
prolong the patient's ability to resist the disease. A most annoying and 
e^austing feature is frequently an obstinate diarrhcea ; tlus can be miti- 
gated by laudanum and (according to Bartholow) by Fowler's solution, 
(hree drops of which may be administered three or four times a day. 
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EUBOUHM AHD InFABCT OF THE ElDNET. 

The emboli found in the kidney are usually derived from the cardiac 
Talves, and are therefore especially frequent in cases of endocarditis. In 
septic infection, however, thrombosis of veins is a frequent occurrence, 
whose sequel may be embolism of the kidney. 

The effect of these emboli depends upon their composition and their 
size ; septic emboli cause suppuration and abscesses in the kidney, while 
simple fibrinous emboli produce only necrosis. Suppurative nephritis \a 
the usual result in cases of septic infection, and hemorrhagic infarct in 
cases of fibrinous embolism. The latter occurrence is by no means rare : 
in three hundred cases of endocarditis Sperhng found emboU of the kidney 
fifty-seven times. The left kidney is foimd to contain emboli more fre- 
quently than the right, presumably because the abrupt angle formed by 
the right renal artery with the aorta protects the right kidney in great 
measure from these floating masses. 

Morbid Anaiomy, — The changes occasioned in the kidney by emboli of 
aseptic origin vary vdth the size of the obstructed vessel At least two 
cases are recorded, one by Cohnheim and the other by Friedlander, in 
which embolism of the renal artery itself resulted in necrosis of the en- 
tire kidney. Emboli of the intrarenal branches cause infarction, the size 
of whi(^ varies with the calibre and position of the artery plugged by the 
embolua 

Ajs is well known embolism in the kidney causes a wedge-shaped in- 
farct, the apex of which lies in the substance of the organ, while the base 
is found at the surface. The infarct is sometimes red, its base projecting 
somewhat beyond the rest of the surface ; its substance consists of the 
renal tissue in a state of fatty degeneration and flooded with blood-corpus- 
clea At a later stage the entire mass is replaced by connective tissue, 
finally resulting in a cicatrix causing a depression in the surface of the 
kidney. This is the hemorrhagic inlurct 

The white infarct, originating in the same way, is not hemorrhagic but 
ansemic ; the tissue deprived of its blood supply by the embolus becomes 
necrotic and undergoes fatty degeneration. 

The occurrence of numerous emboli results in the formation of irregular 
cicatrices, which may cause the kidney to present a lobed appearance. 

Symptoms, — ^In many cases emboliBm and infai*ction of the kidney pre- 
sent no characteristic symptoms. Cases are on record in which sudden 
pain and tenderness in the loin, vomiting, chiU and fever have indicated the 
lodgment of an embolus in the kidney in cases of cardiac valvular disease. 
These symptoms alone are, however, insufficient to establish a diagnosis, 
unless tbe urine furnish confirmatory evidence. Htematmia, coincident 
with the symptoms already mentioned, affords very strong presumption of 
renal infarction. Exacerbations of the pain and hfiematuria in cases of renal 
congestion during valvular heart disease are also frequeiltly due to renal 
embolism, which may be mistaken for acute nephritia 

Treatment. — In the majority of cases treatment is useless ; it is only 
when the pain is severe or the hsematuria profuse that narcotics and haemo- 
statics are required. 
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Diffuse Nephbitis (Bbight's Disease). 

The literature of Blight's disease during the last twenty-five years baa 
been a mass of divergent theories and views as to the etiology and morbid 
anatomy of the numerous conditions clinically described as Bright's dis- 
ease. Several distinct tvpes of renal disease have been clinically recognized 
imder this term, but there has been the greatest diversity of opinion as 
to the interdependence of these various types, as well as concerning the 
relations between the clinical symptoms and the morbid anatomy. Much 
research has been instituted and effort expended to establish a distinct con- 
nection between the anatomical appearances and the clinical symptoms ; as 
a result numerous types of Blight's disease have been created, chiefly 
based upon the microscopical researches of enthusiastic investigators. It 
is now, however, generally admitted that it is clinically impossible to make 
such fine distinctions between different forms of Bright's disease as would 
correspond to the different anatomical pictures, both gross and microscopi- 
cal, presented by diseased kidneys ; and pathologists aa well as clinicians 
are now content with the recognition of a few types of nephritis with the 
understanding that a large number of cases properly so-called present, 
both clinically and anatomically, features conunon to two or more of these 
types. 

As now generally understood, the term Bright's disease is limited to 
the diffuse inflammations of the kidneys, and excludes other conditions ac- 
companied by albuminuria and dropsy ; renal congestion and amyloid de- 
generation, essentially and often entirely non-inflammatory processes, are 
therefore no longer included under the name Bright's disease, which is 
synonymous with diffuse nephritis. 

Three distinct clinical pictures are recognized, associated anatomically 
with diffuse nephritis ; each of these is regularly accompanied with charac- 
teristic morbid appearances. There are, therefore, three types of diffuse 
renal inflammation: (1) Acute nephritis, (2) chronic nephritis, and (3) 
cirrhosis of the kidney. 

(1.) Acute nephritis includes the various more or less hypothetical 
sub-forms which have been designated the first stage of Bright's dis- 
ease (Frerichs), desquamative nephritis (Johnson), hemorrhf^c nephritis 
(Traube), catarrhal nephritis (Virchow), acute desquamative nephritis 
(Bartels), croupous and epithelial nephritis, etc. In thus ignoring the finer 
distinctions of acute inflainmation of the kidney which have been made by 
different pathologists and clinicians, it is not asserted that such distinctions 
do not exist, but simply that they are clinically impracticable. Anatomi- 
cally the disease is not always a imit ; it is doubtless true that the epithe- 
lium usually shows under the microscope a more decided departure from 
the norm than the interstitial tissue ; it is also true that in many cases a 
decided desquamation or catarrh of the renal epithelium is apparent, and 
that a croupous exudation occurs in the capsules of the glomeruli and in 
the lumina of the tubules. But none of these changes comprises the en- 
tire morbid condition, and therefore none justifies an exclusive appellation ; 
moreover, no one of these anatomical characteristics is so intimately asso- 
ciated with a particalar group of clinical features or with an especial etio- 
logical influence as to justify a subdivision of the general term acute ne- 
phritis. 

(2.) By chronic parenchymatous nephritis is' designated that form of 
chronic renal inflammation which is ordinarily accompanied with dropsy, 
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and which furnishes upon post-mortem examination the krge white kid- 
ney. There has been some dispute as to whether or not it is usually con- 
secutive to acute nephritia That it is sometimes so is undoubted ; but 
that it is frequently a primary affection, beginning insidiously without the 
pre-existence of acute nephritis, is now undeniable. 

(3.) By drrhasis of the kidney or chronic interstitial nephritis is des- 
ignated that form of dironic renal inflammation which is generally accom- 
panied during life by disease of the heart and arteries, complications in the 
serous membranes, ihe retina, etc., but without dropsy. Upon post-mor- 
tem examination the kidney is found to be small, hand, and often granular. 

The greatest diversity of opinion has existed as to the origin of cirrho« 
sis of the kidney. The Qermans have, almost without exception, since the 
appearance of Frerichs' work in 1851, insisted that renal cirrhosis was al- 
ways and necessarily a sequel of chronic parenchymatous nephritis ; that 
the small granular kidney was produced by contraction from the large 
white kidney. English authora have been just as positive in maintaining 
the origin of this condition independently of acute and chronic parenchy* 
matous nephritis, asserting that £he disease is often from the first a prim- 
ary affection. It is now established beyond all question that there arises 
as a primary affection a dinical picture presenting precisely the same feat- 
ures as may be exhibited by a case of prolonged chronic nephritis ; and 
that in both conditions the kidneys are found post-mortem to be much 
reduced in size and to contain an excessive development of connective tissue. 
In short, the two affections are both clinically and anatomically one ; that 
is, the symptoms and post-mortem appearances may occur either with or 
without a pre-existing acute and chronic nephritia 

It is therefore established that the three distinct clinical pictures, each 
associated with a definite and peculiar abnormality of the kidney — acute 
nephritis, chronic nephritis, and renal cirrhosis — are frequently successive 
stages of the same affection. The two later stages are distinguished as 
chronic parenchymatous and chronic interstitial nephritis ; these terms 
imply, not that iiie affection is confined to the connective tissue in the one 
case nor to the epithelium in the other, but simply that the preponderance 
of abnormaHty is found post-mortem in the epithelium and in the connec- 
tive tissue respectively. 

Since both chronic parenchymatous and interstitial nephritis may occur 
as later stages of an acute nephritis in one individual, it is evident that 
there can be no sharp line of demarcation between them ; for a gradual 
transition from one to the other occurs in both clinical symptoms and ana- 
tomical appearances In many cases, therefore, there are found the symp- 
toms belonging to both types, and a large number of diseased kidneys ex- 
hibit anatomical changes, gross and microscopical, characteristic of both ; 
these are the transitional forms between the recognized types. 

The clinical symptoms oharacteristio of the respective forms of chronic 
nephritis are not directly dependent upon the condition of the kidney ; 
hence the post-mortem appearances of the kidney cannot be predicted with 
certainty from the symptoms ; a lack of correspondence between the two 
is especially frequent in those cases in which the renal cirrhosis is a sequence 
of chronic parenchymatous nephritis. General dropsy and pronounced 
albuminuria are usually, t)ioughnot always, associated with the large white 
kidney ; polyuria with a sm^ percentage of albumen and freedom from 
dropsy, though usually significant of the small granular kidney, are also 
found in cases where tibe autopsy discloses the large white kidney. 
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Acute Nephbitis. 

Etiology, — ^This may arise as the extension of an inflammation from 
lower poi*tions of the urinary tract or from the tissue surroimding the kid- 
^^7 ; yet such propagation usually produces a suppurative or ckronic and 
not an acute nephritis. 

Nearly all cases of acute renal inflammation are of hsematogenous origin. 
The kidneys are pre-eminentiy excretory organs, eliminating the natural 
products of tissue metamorphosis as well as extraiieous constituents of tlie 
blood. This elimination is accomplished largely through the Tital activity 
of the cells lining the convoluted tubules, and partiy, perhaps, through 
the instrumentality of the cells covering the glomeruli. Now it is well es- 
tablished experimentally that acute nephritis arises from the elimination 
of certain foreign substances, such as cantharides ; and that the inflamma- 
tion in this case begins and may even be confined to the cells concerned in 
this work of elimination. Moreover, it is a familiar clinical observation that 
acute nephritis is a regular feature in those infectious diseases in which a 
foreign element of infection has been demonstrated ; I refer particularly to 
the septic diseases — septicaemia, pyaemia, erysipelas and diphtheria — and to 
anthrax (malignant pustule). In these diseases it is demonstrated that the 
morbid element of infection is a microscopic organism ; and it is equally 
well established that these organisms are found in the inflamed kidney, 
where they constitute foci of inflammation. In other infectious diseases 
in which acute nephritis is a frequent occurrence, the infectious material 
has not yet been localized ; hence the assumption that the renal inflamma- 
tion is originated by the effort of the excretorj' cells to eliminate the morbid 
material, is an inference supported by analogy. 

As already stated, it has been amply demonstrated upon animals that 
acute nephritis is originated by the excretion of certain substances used as 
remedies, especially cantharides. Many clinical observations prove that 
the same result is produced by the elimination of the same drugs in the 
human subject ; among the most conclusive of these are the observations 
of Lassar.* After demonstrating the renal irritation induced by the inunc- 
tion of petroleum, croton oil, cantharides, etc., in rabbits, Lassar experi> 
mented with a human subject A healthy man, twenty-four years of age, 
was rubbed vrith Peruvian balsam for the relief of scabies. In a few days 
he exhibited general dropsy, which involved the face as well as the extrem- 
ities. The urine was red^ scanty, specific gravity 1.025 ; it contained albu- 
men, blood, and lymph-corpuscles, fatty epithelial cells from the kidney, 
hyaline, granular, epithelial and blood casts ; in short, there was an acute 
nephritis. The inunctions of balsam were discontinued, after which the 
symptoms gradually subsided and the urine became perfectiy normaL To 
determine whether or not the nephritis was a consequence of the inunctions 
or merely a coincidence, Lassar renewed the former condition by rubbing 
20 grammes of Peruvian balsam into the skin on each of three consecutive 
days. After the second inunction a slight albuminuria appeared while the 
daily urine fell from 3,600 to 1,700 c.a After the third inunction there was 
decided albuminuria, the quantity of urine sinking to 1,050 cc. ; the sedi- 
ment contained blood-corpuscles, epithelial and^ blood casts. On the fol- 
lowing day ther6 was some oedema. The urine amounted to 700 cc, spe- 
cific gravity 1.025, very albuminous ; blood and epithelial casts in great 

» Virchow's Archiv, Bd. 77, and Charit6-annalen, 1881. 
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profusion. On the next day there was a general exaggeration of the symp- 
toms. Under treatment (uva ursi and warm baths) the urine became normal 
in three days. Several days after the restoration of health the skin was 
again rubbed with Peruvian balsam ; on the following day there was de- 
cided albuminuria, but the experiment was abandoned as satisfactorily 
demonstrating the dependence of acute nephritis in the human subject 
upon inunctions with balsam. 

The causes of acute nephiitis are chiefly as follows : 

1. Tke infectioiui diseases, foremost among which, as to frequency, is 
scarlet fever. The septic diseases, including ulcerous endocarditis, eiysip- 
elas and diphtheria ; typhus, typhoid, yellow, and malarial fevers, pneu- 
monia, small -pox, and acute rheumatism are some of the morbid conditions 
with which acute nephiitis may be expected. 

Scarlatinal nephritis begins usuaUy about the end of the third week, 
but may be delayed until the flfth or even the sixth week. In very many 
instances the litile patient is apparently convalescent before the first symp- 
toms of the renal affection are manifested ; and the serious, often fatal ill- 
ness which then ensues is falsely attributed by the laity and by some 
physicians to neglect in protecting a child fi*om " taking cold." The fact 
seems to be that exposure to cold has but little if any influence in origi- 
nating nephritis after scarlet fever ; the inflammation is evidently produced 
by the specific infectious material. Yet while no especial care is necessaiy 
in preventing the child from enjoying fresh air in a proper way, it is abso- 
lutely imperative that the physician shall keep a strict supervision over the 
general condition and especially the luine of the patient until the sixth 
week has expired. This is necessary not only in the severe and dangerous 
cases of scarlet fever, but also in the mild ones ; indeed, nephritis is not 
uncommon in those instances in which scarlet fever is manifested quite in- 
distinctly by soreness of the throat and perhaps an indefinite rash with 
slight fever — the so-called abortive form — or even when these symptoms 
Lave been scarcely noticed ; for in certain epidemics the nephritis may be 
the only observed manifestation of scarlatina 

There is, unfortunately, nothing in the history of scarlet fever upon 
which we may predict the probability of renal complication ; it occurs 
in many mild cases and fails to appear in certain severe instances ; the 
general character of an epidemic may furnish a clue, for in some renal in- 
flammation is an almost constant feature, while in others it is a rarity. 
The condition of the cervical glands shoiild be carefully noted ; for the 
observations of Wagner and Leichtenstem have shown that nephritis is 
an especially frequent complication when these glands are much swollen, 
and that the beginning of nephritis during convalescence is often accom- 
panied with a second enlargement of these gland& 

In most cases of scarlet fever albumen can be discovered during the 
first or early in the second week ; this febrile albuminuiia must be dis- 
tinguished from the albuminuria of nephritis, which rarely occurs before 
ihe third week. It may be, indeed, impossible to draw a sharp line of de- 
marcation between the two conditions, unless a daily microscopical exam- 
ination of the sediment be made ; for the onset of renal inflammation may 
be very insidious and unaccompanied with chills, dropsy, increased excre- 
tion of albumen, or other prominent symptom. 

2. Inflammation, especially when of septic origin or accompanied with 
suppuration, is frequently followed by acute nephritis. Various surgical 
aflections and operations, chronic and suppurating diseases of the skin, 
puerperal fever, and extensive bums, are examplea During the existence 
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of such conditions, frequent examinations of the urine should be made. 
Inflammation of the heart and its valves, of the lungs and pleura, are occa- 
sionally, though less frequentij, complicated with acute nephritis. 

3. The introduction into the system of certain substances excreted by the 
kidneys. Foremost among these as to the degiee of irritation is canthai*- 
ides, the external appHcation of which is sufdcient to induce tiiis result ; 
but copaiba, though less irritating, is probably more frequentiy responsi- 
ble for acute nephritis, because it is given so extensively in the treatment 
of gonorrhcBa. Turpentine, cubebs, squills, salicylic add, mercuiy, phos- 
phorus, arsenic, the chlorate and even the nitrate of potassium are cred- 
ited with the same abiUty, when taken to excess or by peculiarly suscep- 
tible individuals ; at any rate, the administration of these drugs ^ould be 
carefully avoided during any irritation or inflammation of the kidney. 
The Ust of medicines might be iddefinitely extended, since individual cases 
of acute nephritis from numerous drugs have been reported. Possibly 
alcohol has induced it, as asserted by Goodf ellow ; Penzoldt produced fatal 
nephritis in dogs by administering ethyl and amyl alcohol 

Various poisonous substances produced within the body are also capa- 
ble of exciting acute renal inflammation ; this has been demonstrated of 
the biliary acids (Nothnagel, Ley den). 

Various substances commonly employed as topical applications may 
cause renal irritation and inflammation ; among these ai*e carboHc acid, 
iodoform, petroleum, mustard, pyrogaUic and chrysophanic acids, naph- 
thol ; Lassar observed a fatal case of acute nephritis following inunctions 
with petroleum in the treatment of scabiea 

It is certain that the effect of these drugs upon the kidney depends 
largely upon individual disposition ; when employing them, the physician 
should not fail to detect, by examination of the urine, the possible efifects 
upon the kidney. 

4. The disturbance of the circidation resulting from " taking cold " is 
undoubtedly productive of acute nephritis, though often utilized as an 
etiological scapegoat where other causes are responsible. The relation 
between cause and effect has not yet been satis^torily explained ; yet the 
fact has been demonstrated. Muller showed that cooling of the skin 
causes arterial hypersemia in the dog ; Lassar induced genuine acute 
nephritis in rabbits by suddenly immersing the animals, after cutting off 
the hair, in ice-water ; hsematuria can be induced in some individual by 
simple immersion of the feet in cold water. The renal irritation is pro- 
duced by a sudden change of temperature of the skin rather than by pro- 
longed exposure te uniform cold. 

Simple mechanical irritation of the skin, such as the scratching in 
cases of scabies and prurigo, seem sufficient te induce at least renal imta- 
tion ; Wolkenstein produced albuminuria in animals by pencilling with 
the Faradic brush. 

Pregnancy constitutes either a cause or at least a predisposing influence 
to acute nephntis ; the arrest or termination of gestation is usually fol- 
lowed by restoration of the normal renal function. 

The existence of a chronic nephritis renders the individual especially 
susceptible to an attack of acute renal inflammation. In some few cases 
acute nephritis must be referred to injury, such as a blow, in the region 
of the kidney ; in other instances it is due to the formation of concretions 
of uric acid and iirates in the renal tubules. Several constitutional dis- 
eases, especially syphilis, consumption, and malaria, seem to predispose 
to renal inflammation ; it is observed also quite frequentiy in various 
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obronio diseases of the skin, eczema, psoriasis, and pemphigus ; it is a fre- 
quent oomplication of extensive bums, and is a regidar feature of the acute 
septic diseasea 

In some cases no probable cause nor predisposing influence for an ex- 
isting acute nephritis has been discovered. In some of these an invasion 
of the kidney bj bacteria appears to be responsible, as in the two cases of 
acute nephritis and uraemia observed and related* by Litten, to which ref- 
erence has already been made. 

Acute nephritis occurs with far greater frequency in certain climates 
than in others ; it seems to be especmlly common on the sea-coast and in 
regions where the climate is variable, exhibiting sudden changes of tem- 
perature and moisture. In very hot as well as in very cold regions the 
disease is practically unknown except in connection with infectious and 
toxic agentis. 

The frequent sequence of acute nephritis upon scarlet fever accounts 
for the fact that it is so often observed in childhood. 

Morbid Anatomy, — ^The gross and microscopical appearances of the 
kidney vary according to the duration of the disease as well as with the 
cause. At an early stage the kidney is enormously enlarged, even to twice 
its normal size ; the capsule is smooth and transparent and easHj separated 
from the organ. Upon section a serous fluid mixed with blood escapes, 
showing oedema as well as congestion of the kidney ; the Malpighian tufts 
appear as prominent dark red points, while the cortex of the kidney ex- 
hibits the purple color of intense congestion. At different points, small 
hemorrhages are observed, usually not larger than a pin's head and located 
chiefly in the cortex. At a later stage the color of the cut surface is much 
lighter, approaching a yellow or gray ; the size of the organ, while greater 
than noi-mal, is less than in the former case. Here and there are seen 
dark red spots, indicating the still congested vessels. 

Upon microscopic examination there is at first evident only intense con- 
gestion and cloudy swelling of the renal epithelium. Capillary hemor- 
rhages are numerous, especially in the capsules of the glomeruli and in 
the straight tubules. 

At a later period the epithelial cells, especially of the convoluted tubules, 
are found in a state of rapid proliferation, the products of the catarrh 
sometimes filling the lumen and distending the tubule beyond its normal 
calibre. Many of the epithelial cells exhibit pronounced fatty degeneration. 

In actite ivephrUxH follomng an infectious disease a similar catariii is ob- 
served in the epithelium of the capsules ; indeed, the affection is so much 
more pronounced here than in the rest of the kidney, that it has been 
termed gloTnenUo^nephriHs or capsulUis ; the frequency of this occurrence 
after scarlet fever has also given rise to the designation scarlatinal nephri- 
ti& The capsules contain masses of cells which are themselves sufficient 
to compress the glomeruli and thus interfere seriously with the circulation 
through them ; tibere is found in addition, as Friedlander has recently 
shown, swelling and fatty degeneration of the capillary walls, which further 
interfere with the passage of the blood. These anatomical facts explain the 
familiar clinical observation that the diminished excretion of urine which 
constitutes a serious feature in every acute nephritiB is especially formi- 
dable in the disease after scarlet fever, and that there is under these circum- 
stances an especial necessity for securing the excretion of water from the 
glomeruli ; indeed, this filling up of the capsules with cells and nuclei 
constitutes almost the only abnormality observed in some fatal cases of 
scarlatinal nephritia 
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In many cases of acute nephritis the kidneys alone present abnormal 
appearances, though the body generally is as a rule dropsical. The drop- 
sical fluid is found in the subcutaneous connective tissue generally as well 
as in the various serous sacs and frequently in the alveoli of the lung& In 
occasional cases the mucous membrane of the larynx exhibits a similar 
dropsical swelling. It has lately been demonstrated, anatomically as well 
as clinically, that acute dilatation and even hypertrophy of the heart is not 
infrequent in the course of acute nephritis, especially during the infectious 
diseases. 

The urinary channel, the kidney, pelvis, ureter, and even the bladder 
are occasionally found in a state of inflammation. 

Acute inflammation may, as already stated, arise as a complication in 
the course of chronic nephritis ; in this case the anatomical appearances 
in the kidney aa well as elsewhere present the changes characteristic of 
both affections. 

The acute nephritis which arises in the course of septic diseases is 
often marked by the appearance of miliary abscesses, originating in emboli 
of bacteria. 

Symptoms and Course, — The disease may begin quite abruptly or very 
insidiouBly ; in children especially suspicion is often first aroused by the 
occurrence of oedema, manifested either as dropsy of the feet or as puffiness 
of the eyelids and broadening of the bridge of the nose. When it occurs 
as a sequel to scarlet fever, acute nephritis is sometimes unsuspected until 
the initial symptoms of uraemia are manifested. I was recently summoned 
in haste to see a child in convulsions. The little patient had been appar- 
ently well in the morning, somewhat drowsy in the afternoon, had been 
put to bed at eight o'clock, and at midnight was found in convulsions. I 
ascertained that the child had about four weeks previously suffered from a 
mild attack of scarlet fever, which had confined him to the bed only a few 
days ; the physician in attendance had discontinued his visits some time 
previously. A little urine which I was enabled to obtain was very albu- 
minous and contained numerous blood-corpuscles and epithelial casts. 
Death occurred before daylight from uraemia. The child had been re- 
garded for a week as convcdescent, and no suspicion of the existing renal 
inflammation had been entei*taine<l 

In the greater number of cases, especially those occurring in adults as 
the result of exposure to cold, acute nephritis is ushered in with one or 
more severe chills, followed by decided fever ; the latter may be transient, 
the disease running its course without any constant elevation of tempera- 
ture. Nausea and vomiting, loss of appetite, headache, and constipation 
indicate some constitutional disturbance ; the locality of this disturbance 
is often indicated by pain and tenderness in the loins, though this symptom 
is by no means constant or essential An early symptom in some cases is 
irritabihty of the bladder ; urination is frequent and often painful, a small 
quanfity of bloody urine being voided at each act This symptom, taken 
in connection with the appearance of the urine, may, if the oedema be 
slight and undiscovered, raise a mistaken suspicion of cystitis. 

Meanwhile a prominent symptom famihar to the laity usually becomes 
apparent — dropsy. The swelling is often first observed around the eyes, 
usually spreading over the entire surface, but sometimes affecting only the 
face and the genitala The distribution of the oedema depends somewhat 
upon the patient's position, being usuaUy most pronounced in the depend- 
ent portions of the body. The dropsy may change entirely the facial ex- 
pression as well as inteiiere with the movements of the limbs ; a peculiarity 
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often observed is a broadening and flattening of the bridge of the nose, 
caused by the swelling on either side. The oedema is at first usually sub- 
cutaneous, but sooner or later the large serous sacs are also involved, and 
cedema of the glottis, the lungs^ or the brain may close the scene. Dropsy, 
though usual, is not a constcmt symptom ; moreover, it may exist during 
scarlatina without nephritis (Quincke). 

The most characteristic symptoms are found in the condition of the 
urine. This is always scanty, turbid, and red, brown, or smoky in appear- 
ance from the admixture of blood ; the smoky tint is seen in veiy acid 
urine. The quantity is always diminished, sometimes to 200 or 300 cc. 
per day ; even complete anuria may occur. In nearly every case albu- 
men is present in appreciable amount, often from one-half to two per cent ; 
when coagulated by heat and allowed to settle, the albumen may occupy 
from one-fourth to one-half of the test-tube. While this method by de- 
posit of the coagulated albumen may be a convenient way for daily com- 
parison, it should be remembered that it does not afford a means for esti- 
mating even approximately the actual percentage of albumen in the urine ; 
this quantity is rarely more than two per cent 

It is clinically important to note that in some cases of acute nephritis, 
especially those following scarlet fever, the temporary absence of albumen 
is not rare ; hence a failure to detect albuminuria does not necessarily 
prove the absence of nephritis. In acute renal inflammation from other 
causes it has also been occasionally observed that the urine, although gen- 
erally albuminous, may for days at a time be free from albumen. 

The sediment furnishes impoiiiont information, and the microscopic ex- 
amination of it should never be omitted ; for epithelial casts and renal 
epithelium are present even when no albumen can be detected. The sedi- 
ment is usually copious, and consists largely of the acid urates ; the im- 
poriiant elements present are, however, blood-corpuscles, leucocytes, renal 
epithelium, and casts (Fig. 10). 

Blood-corpuscles are rarely absent, even though the gross appearance of 
the urine may not indicate their presence ; they may constitute the bulk of 
the sediment. In some cases they are doubtless overlooked even upon mi- 
croscopic examination, since they are often devoid of the usual coloiing 
matter and show many variations in size and shape ; thus they frequently 
exhibit the crenated form and are found in various sizes from the usual 
diameter to mere points ; these are the so-called *' microcytes." In some 
few cases the red corpuscles have been seen to execute amoeboid move- 
ments ; they are often seen adhering to hyaline or epithelial casta 

The tube-casts observed vaiy much in quantity and variety. If the urine 
contain considerable blood, aggregations of blood-corpuscles in the shape 
of casts are usually seen. In some cases there is an abundance of epithelial 
casts, while in others, especially those which 'follow scarlet fever, but few 
such cylinders are seen, the greater number being hyaline and graniilar. 
The hyaline casts are often provided with oil-drops and granules, urates, 
crystals of calciimi oxalate, and in a few cases crystals of hsematoidin. 
Sometimes they exhibit a tint derived evidently from the coloring matter 
of the blood, while at other times their appearance suggests that of the 
casts found in amyloid degeneration of the kidney. 

The preponderance of one or another element of renal origin in the 
sediment is sometimes significant as to the course of the disease. Thus 
epithelial cells and casts in abundance indicate an especial impUcation of 
the renal epithelium, a condition which may be overlooked, since the 
q[iumtity of urine excreted may be but little diminished ; on the other 



Digiti 



zedbyC^OOgle 



190 



DISEASES OF THE URINARY ORGANS. 



hand, but few renal cells or epithelial casts may be observed in those cases 
in which the glomeruli suffer especially, although the amount of urine ex- 
creted is much diminished. In these cases of glomerulo-nephritis there is 
often present an especially large amount of blood. As alreaidy stated, epi- 
thelial casts are sometimes found without albuminuria ; they are frequently 
observed at an earUer period than the albuminuria, and sometimes persist 
for a considerable time after the albumen has disappeared from the urine. 
The number of leucocytes observed varies much in different cases ; in 
some instances their abundance indicates a catarrhal condition of the renal 
epithelium. They are doubtless often mistaken even by experienced ob- 
servers for renal epithelial cells. 




Fxa. 10.— Sediment from Aoate Scarlatinal Mephriti^ containing Hjraline, Grannlar, and Amylcid Casts, 
Renal Epithelium, Blood-corpoacles and LeaoocytM. 

The sediment always contains a considerable amount of granular matter, 
which consists largely of urates. There is also an abundance of fatty 
granules furnished by the debris of epithelial ceUa 

In some cases casts composed entirely of granules of uniform size and 
glistening appearance are observed ; these granules exhibit with the ani- 
line coloring matters the reaction characteristic of micrococci Such casts 
are seen quite often in cases of acute nephritis from septic infection — pyse- 
mia, puerperal fever, etc. ; they are also seen in cases of nephritis arising 
by extension of the inflammation from the pelvis to the tubules ; and in a 
few cases such casts have been found in cases of nephritis of unknown 
origin. 

In some cases of acute nephiitis the patient experiences a constant de- 
sire to micturate, though but a few drops of urine are expelled at each act 
This symptom is not to be taken as evidence of cystitis, unless supported 
by other indications. If the renal inflammation have been caused by can- 
tharides, copaiba, or turpentine, or if these remedies haire been employed 
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internally or externally in the course of the affection, strangury may occur ; 
in cases of poisoning by cantharides extensive fibrinous clots have formed 
in the urine, rendering the use of the catheter necessary for the evacuation 
of the bladder. 

In the last few years it has been demonstrated that an appreciable dila- 
tation of the heart is a frequent phenomenon ; it is an almost constant and 
often an early symptom of scarlatinal nephritis in children. If pronounced 
it can be detected by physical examination ; but even when unrecognizable, 
it may cause severe asthma and cyanosis. This dilatation is observed 
especially in the left heart, and so suddenly that it may be mistaken for 
ef^ision into the pericardium ; it may be so severe as to constitute the im- 
mediate cause of death. Dilatation of the heart may be suspected if blood 
murmurs are distinctly audible ; these disappear when compensatory hyx)er- 
trophy is established, a process which may be accomplished in a surpris- 
ingly short time. Dilatotion and hypertrophy are the result of an in- 
creased blood-<pressure, which is indicated by the unusual tension of the 
pulse. This increased tension is constant in severe uncomplicated cases, 
and is accompanied by a retardation of the heart-beats (Biegel). 

In favorable cases no impUcation of other organs is observed. The 
symptoms already described continue with more or less constancy for one 
or two weeks. It is noticeable that the condition of the urine may vary 
extremely during this time ; not infrequently the blood and even the albu- 
men disappear, so that the urine shows no abnormality except upon micro- 
scopic examination. This return of the normal appearance sometimes 
deceives the physician into the hope that the renal inflammation has sub- 
sided. Such hopes are, however, usually blighted in a day or two by a 
return of the blood and albumen in perhaps even larger quantity than be- 
fore. In many cases there is no permanent improvement in the condition 
of the urine for two, three, or even four months ; periods of improvement 
alternate with exacerbations. A diminution in the quantity of urine is 
usually accompanied with an increase in the oedema. 

Sooner or later there occurs a permanent improvement (in non-fatal 
cases) which is marked by a decided increase in the excretion of the urine ; 
the amount excreted may indeed much exceed the normal quantity, even 
three- or fourfold. The excretion is especially copious when the oedema 
has been extensive. The emaciation which has occurred H^hough perhaps 
concealed by the anasarca) now disappears, sometimes to oe succeeded by 
an unusual development of adipose tissue. The blood usually disappears 
from the urine, though the albumen may be detected for months after the 
patient is apparently convalescent ; casts too, even of the epithelial variety, 
may persist even longer than the albuminui*ia. 

In a certain number of cases, constituting only a small percentage, the 
kidneys never resume their normal condition. The patient makes an ap- 
parent recovery and enjoys good health for months ; perhaps the albumen 
disappears from the urine. But after the lapse of some months the dimin- 
ished excretion of urine, its turbidity and high specific gravity, the marked 
albuminuria, oedema, etc., show that the inflammation of the kidney has 
become chronic. 

Complications. — ^The oedema sometimes occasions serious and even fatal 
complications by accumulation in the puhnonaiy vesicles, the pericardial, 
pleural, meningeal, or peritoneal sacs. In occasional cases the mucous 
membranes become oedematous, and a fatal termination may result from 
sudden oedema of the glottis. These serous transudations may occur in 
the course of a few hours, and can scarcely be distinguished from the prod- 
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ucts of inflammatioii ; it must be remembered that sudden dilatation of 
the heart is often developed, simulating effusion into the pericardial cav- 
ity. In some few cases these serous efi^sions become purulent, usually in 
cases of nephritis following infection ; the use of the trocar or aspirator for 
removing the liquid is unsafe. (Edema of the subcutaneous tissue may 
cause localized sloughing of the skin ; the swelling of the scrotum is 
sometimes so great as to impede the exit of urine, and require the use of 
the catheter. 

Gkstric and intestinal irritation and catarrh are frequent symptoms in 
the course of nephritis, especially when it follows scarlet fever; these 
may doubtless be produced by simple oedema of the mucous membrane, 
though it is possible that an inflammatory action also occurs ; loss of ap- 
petite, obstinate vomiting, and diarrhoea result from this irritation of the 
alimentary canal. Inflammation of the serous membranes and of ihe lungs 
is an occasional complication. Loss of vision may result from simple ansD- 
mia of the retina, or may be due to an actual inflammation of this structure. 

The most serious as well as the most insidious danger to be appre- 
hended in the course of an acute nephritis is, however, uraemia. The 
probability of such serious retention of the urinaiy constituents increases 
of course with the diminution in the quantity and specific gravity of the 
urine ; yet uraemia may occur in cases where the comparatively free excre- 
tion of urine has allayed any fears of this complication, and where no 
dropsy exists. 

A suspicion of ursemic poisoning should be entertained if there be con- 
tinuous or violent headache (a frequent sign in the nephritis of pregnancy), 
sudden impairment of sight or hearing, repeated vomiting, sonmolence or 
drowsiness, asthmatic attacks, watery diarrhoea, intense itching of the 
skin, spasms of the muscles ; pix)fuse epistaxis and irritability of temper 
are also frequent premonitory signs of the retention in the blood of a dan- 
gerous amoimt of urinary constituenta Yet the attack may occur without 
the exhibition of these preliminary symptoms; children especially are 
known suddenly to fall into coma and convulsions even when apparently 
convalescent from scarlet fever ; since, moreover, the symptoms of uephritu 
after scarlatina are often obscure, it is incumbent upon the physician to 
examine the urine at intervals for two or three weeks after sudi an attack, 
even though the child be apparently free from disease. 

The duration of scarlatinal nephritis is variable ; death may occur 
in a few days or after the lapse of many weeks. Recovery — the termina- 
tion in about two-thirds of the cases — is seldom attained in less than a 
month, and may be postponed for several months, perhaps by relapses into 
the acute stage. In some instances the kidney never recovers its functions 
completely ; after an interval of apparent health, lasting several months or 
a year or two, the symptoms of chronic nephritis become apparent The 
persistence of albuminuria or casts or both for some weeks f^ter the dis- 
appearance of other symptoms is not unusual in cases which ultimately 
recover entirely. 

The nephritis of diphtheria is developed during the intensity of the 
disease and is more frequent in severe cases. Much albumen and blood 
are contained in the urine ; yet recovery from the renal complication is 
the rule if the patient survive the primary disease ; Leyden has seen cases 
ultimately recover after lasting more than a year. During the course of 
typhoid fever nephritis is most frequent in the second week ; its symp- 
toms may be so prominent as to distract attention from the original aflfec- 
tion, especially if the history be incomplete ; for this reason French 
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authors describe it as a " renal form " of typhoid. Urfiemia is not uncom- 
mon, and the prognosis is in general grave. The renal inflammation is 
often accompanied with catarrh of the urinary channels ; the number of 
leucocytes may thereby become so great as to simulate pus. 

Acute nephritis developed during the course of croupous pneumonia 
appears on the fourth or fifth day and subsides in eight or ten days ; it is 
not a serious complication. The acute renal inflammation which compli- 
cates inflammatory rheumatism seems to appear only in those cases in 
which the endocardium is involved in the inflammation ; this nephritis 
frequently becomes chronic (Leyden). 

Syphilis is considered responsible for many cases of chronic but for few 
of acute renal inflammation ; FUrbringer has repeatedly observed mild 
desquamative nephritis during secondary syphilis. That malaria produces 
acute as well as chronic nephntis must be admitted ; according to the re- 
cent observations of Kelsch and Kiener, it causes in Algiers almost as 
many cases as does scarlet fever. This form of acute nephntis frequently 
becomes chronic. 

Diagnosis, — A typical case of acute nephritis can hardly escape recog- 
nition or be confounded with other aflfections ; even when the initial chill, 
vomiting, etc., are absent, the dropsy and the scanty, bloody, and albumi- 
nous urine render the diagnosis easy. Yet not all cases are typical, and as 
a result acute inflammation of the kidney is often overlooked or discovered 
only when ursBmic symptoms become jjromineni In acute nephritis fol- 
lowing scarlet fever especially the dropsy may be inconsiderable until the 
affection is well established. In not a few cases albumen is absent from 
the urine temporarily ; and in the absence of these two prominent symp- 
toms — oedema and albuminuria — the physiciui who does not use the mi- 
croscope is not in a position to recognize the renal inflammation. 

It has been asserted by Mahomed that there is a pre-albuminuric 
stage of acute nephritis, indicated by the high arterial tension and the 
escape of hsemoglobin from the kidneys ; and that if this stage be recog- 
nized, the development of renal inflammation may be averted by exciting 
the skin and bowels to brisk action. The haemoglobin can be detected, k 
no albumen be present, by the following test : To two or three drops of 
urine in a small test-tube, one drop of the tincture of guaiac and four or 
five drops of ozonized ether are added ; the tube is shaken ; the ether col- 
lects then at the top of the liquid. If haemoglobin be present this upper 
layer of ether exhibits a blue color, while ttie urine below is colorlesa 
This test may be of value if the urine be frequently examined during and 
after an attack of scarlet fever. The possibility of previous scarlatina, 
even without angina or exanthem, should be made the subject of inquiry, 
particularly during an epidemic of the disease. 

A not infrequent error in diagnosis is the assumption of nephritis in 
cases where simple congestion of the kidney alone exista If this be the 
result of valvular heart disease, the two prominent symptoms— oedema and 
albuminuria — are usually present, and a considerable number of casts is 
observed in the sediment The distinction can, however, be made without 
difficulty in most cases ; the existence of tbe cardiac lesion and the evi- 
dences of venous congestion elsewhere together with the gradual develop- 
ment of the symptoms indicate the dependence of the renal disturbance 
upon the heart ; moreover, the dropsy of acute nephritis affects the face 
as soon as the feet, while that of cardiac disease extends from the feet up- 
ward by continuity. The percentage of albumen is usually greater in 
nephritui than in renal congestion, and blood-corpusdes are more numer- 
13 
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ous in the sediment The microscopic examination of the sediment usuallj 
aflfords conclusive evidence as to the nature of the renal complaint ; while 
congestion of the kidney produces numerous hyaline casts, inflammation 
furnishes epithelial and gi*anular casts in abundance. 

Hemorrhage from the kidney following embolism and infarction may 
also suggest the existence of acute nephritis. The distinction is sometim^ 
rendered less easy by the similarity in history between the two ; thus em- 
bolism may begin with decided pain in the loins, chill, fever, and vomiting. 
If tliis occur during the course of venous congestion of the kidney, the 
similarity to acute nephritis is even gi*eater. It will be found, however, 
that the sediment does not contain the casts characteristic of renal inflam- 
mation, and that the percentage of albumen is not greater than can be 
furnished by the blood present 

Another difficulty in diagnosis arises from the possibility that a present 
acute nephritis may be an exacerbation of a previously existing chronic 
nephritis ; for this affection may have lasted for some time unsuspected, 
and it predisposes to attacks of acute renal inflammation. If there be no 
previous history pointing to the existence of acute nephritis its recognition 
may be impossible untU the most pronounced symptoms of the acute 
affection have subsided. Finally, care must be taken to discriminate, dur- 
ing the course of a febrile affection, between actual nephiitis and febrile 
albuminuria ; in making this distinction the microscope is indispensable.^ 

Prognoids, — In many cases the patient recovers perfect health ; yet this 
fact does not justify a habit of faforable prognosis, since even mild cases 
may develop unexpected and serious compUcations. Moreover, a chronic 
nephritis may be a sequel of the acute inflammation. A favorable prognosis 
must therefore always be made with caution and resei-vation, and can be 
sustained only by careful daily examination of the urine as well as of the 
patient's general condition. During convalescence relapses are fi-equent 
and may be occasioned by slight provocation, such as exposure to cold ; 
after scarlet fever children require especial care to prevent this accident 

Treatment, — The treatment of a patient suffering from acute nephritis 
is determined largely by the etiology of the affection, as well as by the 
condition of the kidneys as indicated in the urine. In some cases it is the 
result of malarial or syphihtic infection, or it may have been produced by 
the use of medicines. Thus Bartels narrates a case in which the appear- 
ance of the urine led him to suspect and Anally discover that the patient 
was using cantharides ; the discontinuance of this application was followed 
by immediate return of the urine to its normal condition. In every case, 
therefore, inquiry should be made as to the possibility of these specific in- 
fections, as well as concerning the diet and the drugs which the patient 
may have used internally or externally ; such inquiry may elicit informa- 
tion that shall lead to special therapeutical measures — the iodide in a 
syphilitic individual, quinine in malarial conditions, etc. If the patient be 
a child or youth, careful inquiry will often eUcit a history of recent scai'la- 
tina, perhaps unrecognized and manifested only by soreness of the throat 
or a doubtful rash. 

Certain general measures — rest, quiet, and warmth — are applicable in 
all cases ; the inflamed renal tissue as well as the secondarily disturbed 
digestive tract profit by an unirritating diet ; this should consist chiefly 
or exclusively of milk ; if the patient tire of this alone, eggs, broths, and a 
little meat are permissible, notwithstanding the excess of nitrogenous 
material contained therein. Best in bed is an ab^lute necessity, not only 
for the comfort of the patient, but also for the avoidance of certun attend- 
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ant dangers ; thus the acute dilatation of the heart, the transudations in 
irarious serous cavities, and the arrest of the cutaneous excretion, are less 
apt to occur and to entail serious consequences if the patient remain 
-warmly covered in bed. 

There are so far as known no means for arresting the local inflamma- 
tion in the kidney ; like most acute inflammations, nephritis appears to be 
a self-limited disease. The efforts of the physician are therefore directed 
first to securing the vicarious excretion of the constituents of the urine, 
and second to tibe removal of the products of inflammation from the kid- 
neya 

The excretion of the urinary constituents can be accomplished in large 
part by the skin and the bowels, which are supplementary to the kidneys 
even in health. By arousing them to increased activity, the urea and salts 
which the inflamed kidneys fail in large part to excrete can be eliminated, 
and their deleterious influence upon iJbe system generally prevented. 

The cutaneous excretion is readily increased by the use of warm baths ; 
the patient is placed every day and allowed to remain for twenty to forty 
minutes in a bath maintained at a temperature of 38"" to 40° C, is then 
rolled in blankets and allowed to perspii'e for one or two hours. Although 
one or more pounds of water escape from the skin during this time, i^^e 
urine is usually increased in amount, presumably from the absorption into 
the circulation of the liquid and urea contained in the serous and subcu- 
taneous spaces. These warm baths may not be employed in every case ; 
they frequently cause faintness, mental anxiety, and difficulty of breathing, 
or even sudden collapse ; ursemic attacks have been brought on by tkem, 
apparently from the sudden return into the circulation of the urea and 
salts contained in the oedematous fluid. If the patient exhibit in advance 
any dyspnoea or failure of the heart, these baths should not be employed ; 
in their stead the cold pack — which is free from the depressing influences 
of the bath — should be used. The patient is wrapped in a wet sheet, then 
covered with several blankets until free perspiration has been induced. 
If this fail, advantage may be derived from Ziemssen's method of wrapping 
the patient in hot cloths. 

In urgent cases in which the skin cannot be aroused to action by such 
measures, pilocarpine must be administered ; one-twelfth to one-eighth of 
a grain of the nitrate or one-fifth of a giuin of the hydrochlorate may be 
injected subcutaneously. This remedy may induce not only salivation and 
vomiting, but even dangerous depression of the heart and oedema of the 
lungs ; these ill effects can be to some extent averted by administering one 
or two teaspoonfuls of brandy half an hour before the injection. Yet the 
remedy must be used vrith extreme caution whenever the condition of the 
heart or lungs is unsatisfactory ; it is noteworthy that the diaphoretic 
effect of pilocarpine is less certain when the kidneys are inflamed than in 
health. 

The bowels should be stimulated to free excretion. This can be ac- 
complished by the administration of small doses of podophyllin Tone- 
twelfth grain) ; more decided effect is produced by the compound jalap 
powder, ten or twenty grains of which may be administered at intervals 
of four hours until free purgation is induced. If the case be urgent, and 
symptoms of uraemia threaten, the most active cathartics — elaterium and 
croton oil — are required. Mercury should be avoided. 

A most important part of the treatment is addressed to the kidney 
itself. It has often been argued that the inflamed kidney, like any other 
inflamed tissue, should be afforded perfect repose ; to this end it has been 
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adyised that excess of liquids and all diuretics should be avoided. This 
plan is excellent in principle, except in so for as it ignores the fact that 
one of the chief dangers to the integrity of the kidney, as well as to Uie 
life of the patient, lies in the obstruction of the urinary tubules and cap- 
sules of the glomeruli bj the accumulation of epitiieUal cells and casts. 
Oliguria is a pronounced symptom, especially in the acute nephritis follow- 
ing scarlet fever and other infectious diseases ; and the danger of uraemia 
increases, generally speaking, as the amount of urine diminishes. The 
reason for this oliguria is found in the accumulation of cells and nuclei in 
the tubules, but especially in the capsides of the tufts ; in the latter locahiy 
the catarrh and accumulation of cells is often so great as to compress and 
practically obliterate the glomeruli, rendering them impermeable to blood. 
it is evident, therefore, that an effort must l^ made to keep the blood cir- 
culating through the glomeruli and to secure a free transudation of water 
into the capsules so as to remove the products of the catarrh ; the neces- 
* sity for this free excretion of water is especially great in the acute nephri- 
tis of the infectious diseases. 

A consideration of these facts leads to the adoption of just that line of 
treatment of the kidney which is empirically found in practice to be most 
beneficial : the object should be to increase the arterial pressure in the 
kidney and to supply the blood with an abundance of water. At the same 
time it is desirable and quite practicable to refrain from stimulating the 
secreting cells of the convoluted tubules. To administer turpentine, ju- 
nipei^ or squills would be disastrous, since these stimulate the already in- 
fixed secreting structures. The only diuretics whose employment is both 
unobjectionable and imperative are digitalis and uoater. The former, by 
its stimulation of the heart and of the renal arterioles, increases the arte- 
rial pressure in the renal vessels, whereby an increased transudation of 
water occure and the glomeruli are kept pervious ; both of these results 
are furthered by the i>resenee of water in large quantity in the blood. 

Digitalis should be administered in more than the usual quantity. If 
the tincture must be used (it is not always reliable) from thirty to forty 
minims should be given in the course of every four houi*s, until the 
quantity of urine is decidedly increased ; this amount is too large to be 
borne by the already irritable stomach, unless divided into doses of five 
or ten minims each. The pulse should be carefully observed and a decided 
decrease of its frequency should be the signal for diminishing the quan- 
tity of the drug. If practicable, the infusion of digitalis should be used 
rather than the tincture ; two to four drachms may be given to an adult 
and a correspondingly smaller dose to a child. 

The patient should drink an abundance of water ; and in order to 
secure his compliance with this direction, it should be prescribed not as 
vulgar drinking-water, but as an alkaline mineral water, or the '' cream of 
tartar lemonade," made by dissolving a sufficient quantity of bitartrate of 
potassitun in hot water, pouring off the clear solution when cold, and add- 
ing slices of lemon and sugar to the taste. It is, however, desirable to 
avoid the administration of potassium salts, since the recent investigations 
of Fleischer, D'Espine, and others indicate that the accumulation of these 
salts constitutes an important factor in the production of ursemia. It is 
therefore better to substitute the bicarbonate, acetate, and tartrate of 
sodium for the more popular potassium salts as diuretics in the treatment 
of nephritis, acute or chronic. These alkaline solutions are beneficial both 
in increasing the excretion of water and in dissolving the inflammatory 
products with which the tubules are encumbered (G^rhardt). 
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It was formerly customary to apply cups or leeches over the region of 
the kidneys ; it is probable that these measures, employed at the very out- 
set of the affection, are useful ; but the same effect can be produced by 
the application of poultices or hot fomentations to the loins. These may 
also be made the vehicle for the administration of an infusion of digitalis, 
if the drug be rejected by the stomach and rectum. 

The premonitory symptoms of uraemia require a more vigorous em- 
ployment of the principles already discussed. The intestinal tract should 
be stimulated by croton-oil or elaterium— one or two drops of the former 
or a quarter of a grain of the latter being administered by the mouth. 
The skin should be excited by the subcutaneous injection of one-third of 
a grain of pilocarpine ; or four ounces of the infusion of jaborandi, made 
from one drachm of the leaves, should be given by mouth or rectum. In 
the absence of this agent a hot-air bath or wet-pack must be used. If con- 
vulsions have occurred and the patient be plethoric, venesection may be 
practised. The convulsions can often be controlled by the ihhalation of 
chloroform or by the admiuisti-ation of chloral (twenty to forty grains) by 
the mouth or rectum. The injection of large doses of morphine — half a 
grain at once, repeated in two or three houi*s if necessaiy, until two grains 
have been given — has been successfully practised by Loomis and Bartholow. 

The choice of measures to be employed in treating uraemia is to be 
determined largely by the condition of the pulse ; fOr 3 there is decided 
cardiac weakness, shown by a small, rapid, and feeble pulse, hot baths and 
pilocarpine are dangerous. In this case the physician must rely upon 
active diuresis, the wet-pack, croton-oil, and cardiac stimulants, especially 
digitalis and camphor. If, on the other hand, the pulse is strong and full, 
venesection in adults and cups or leeches to the neck in children, are in- 
dicated. A fair Substitute for venesection is chloroform narcosis, though 
ether must be strictly avoided. After the patient awakens somewhat from 
the ursemic coma, advantage has been derived from the inhalation of oxy- 
gens—six to eight Utres every three hours (Lagrave). 

Violent asthmatic attacks may be relieved by large mustard plasters or 
dry cupping over the chest ; also by morphine and chloral, if the condition 
of the heart permit their use. 

Pronounced oedema often requires treatment, and can be relieved by 
free diuresis, diaphoresis, and saUne cathartics. It may become necessary 
to afiford a local outlet for the transuded serous fluid ; the practice of 
making incisions in the skin of the extremities and of the genitals is liable 
to the objection that it favors the development of gangrene and erysi^v 
elaa Probably the best method consists in the insertion of hypodermic 
needles (which should be nickel-plated) in the skin ; these are held in posi- 
tion by adhesive plaster and connected with narrow rubber tubes which 
are conducted into basins of carbolized water. 

After the subsidence of the acute symptoms, extreme care is necessary 
to avoid an exacerbation of the renal inflsunmation. The albuminuria and 
the casts persist for weeks or even months after the fever and oedema have 
disappeared ; during this time excessive bodily exertion, imprudent expos- 
ure to cold or draughts, or over-indulgence at table may provoke a relapse. 

The individual is much debilitated by an attack of acute nephritis ; 
the disappearance of the acute symptoms and of the gastric irritability 
should therefore be followed by the administration of tonics. Iron ia 
especially valuable ; quinine and malt liquors should also be prescribed. 
Wines, brandy, etc., should be allowed but sparingly, because of their 
irritant effect upon the kidneys. 
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Various remedies have been recommended for the purpose of reducing 
the quantity of albumen excreted by the kidneys during conyaleaoenoe 
from the acute form as vieU as in chronic nephritis; among these are 
fuchsin and the tincture of cantharidea The former has been extensiyely 
tried and found to be valueless ; as to the latter Bartholow says : '' In acute 
desquamative nephritis, after the subsidence of the acuter symptoms, good 
results are obtained from cantharide& The local condition in which this 
remedy is serviceable consists in hypereemia with loss of vascular tonua" 
I have seen one case in which the administration of five drops of the tinct- 
ure three times a day, after the severer symptoms had subsided, was fol- 
lowed on the third day by a decided aggravation of the symptoms, the 
urine showing a pronounced increase in the amount of blood, albumen, 
and casts present. In the absence of other discoverable provocation, sus- 
picion attached to the cantharides ; the remedy is capable in sufficient 
quantity of arousing acute nephritis in a previously healthy kidney. 

Convallaria, Adonis vemaHs, and caffein have thus far failed to fumiah 
the anticipated benefits. Nitro-glycerine, so strongly recommended by 
Bobson and indorsed by Bartholow, is worthy of a tnal ; one minim of an 
alcohoUc solution — one part to one hundred of alcohol — may be adminis- 
tered three times a day if it produce no unpleasant effects, such as headache, 
etc. It is understood that this remedy must be handled an4 administered 
with great caution. 



Chronic Pabenchymatous NEPHBrns. 

Etiology, — ^In the majority of cases chronic nephritis (parenchymatous) 
arises insidiously as a primary affection ; it has usuially existed some months 
before a positive diagnosis is made or even a well-grounded suspicion enter- 
tained. The recognition of the etiology is therefore not possible in all 
cases ; but it has been established that the disease appears as the effect of 
certain causes, among which the following are most prominent : 

SyphUia and malaria. The dependence of the disease upon syphilitic 
infection is shown by the rapidity with which, in many syphilitic individ- 
uals, it yields to iodide of potassium and mercurials, remedies which in 
other persons are quite ineffectual The especial frequency of the disease 
in certain malarial districts and its increase during malarial epidemics have 
been often noticed ; it seems probable that a comparatively short sojourn in 
a malarial region may be sufiicient to arouse a chronic nephritis. The ten- 
dency of malarial influence to induce nephritis varies in different districts ; 
thus Rosenstein saw the renal compHcation rarely in northern Holland, 
while on the eastern shore one-fourth of all the cases of chronic nephritis 
were in his opinion produced by malaria. During an epidemic obuerved 
by Heidenhain nearly every case was followed by nepliritis. In Algiers 
malaria is, according to Kelsch and Eiener, productive of numerous cases 
of chronic renal inflammation. 

Exposure to cold and moisture. Such exposure occurs from living in 
damp dwellings as well as in moist and changeable climates ; the disease 
is especially frequent upon certain sea-coasts. 

Chronic suppuration is sufficient to induce chronic nephritis as well as 
amyloid degeneration of the kidney ; either or both of these affections may 
therefore be observed in the subject of caries and necrosis of bone, con- 
sumption, chronic ulceration of mucous or cutaneous sur&ices, etc 

The abuse of alcoholic drinks is generally considered responsible for the 
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occurrence of chronic nephritis. It seems probable, however, that the 
effect is not immediate and direct, but is brought about bj digestive dis- 
turbances induced by the alcoholics. 

That chronic poisoning vnth mercury y arsenic, and lead can induce chronic 
inflammation of the kidney is extremely probable. 

In a comparatively small number of cases chronic renal inflammation 
can be definitely traced to an an acute nephritis. This prolongation of an 
acute into a chronic renal inflammation seems to occur with relative fre- 
quency after scarlet fever, syphilis, malaria, and exposure to cold. 

Habitual overindulgence in nitrogenous food is doubtless responsible for 
many cases of chronic nephritis as well as of cirrhosis of the kidney. This 
is an almost universal hygienic error in England and the United States, 
though it is impossible to determine with accuracy the extent of its influ- 
ence in producing the disease. 

Chronic parenchymatous nephritis is rarely observed in youth, being 
preeminently an affection of adult life ; the symptoms usually appear be- 
tween the twentieth and fiftieth years. In a few cases it has been ob- 
served in children aMcted with congenital syphilis ; in one reported by 
Bradley the usual signs of chronic nephritis were developed by a child four 
months old, the subject of congenital syphiUs. Chronic suppuration seems 
to produce in children the amyloid degeneration rather than chronic in- 
flammation of the kidney. Moles are more frequently attacked than fe- 
males — a fact which is doubtless explained by the differences in the 
occupations of the sexea 

Morbid Anatomy, — The anatomical appearances vary extremely with the 
period of the disease. The typical kidney of chronic nephritis is that usu- 
ally designated by English authoi*s the large white kidney. This is not, 
however, the only form observed ; for this large kidney finally undergoes 
contraction (if the patient survive long enough) into the small granular 
kidney ; yet the symptoms — which are determined by many other factors 
than the condition of the kidney — do not necessarily undergo a change 
corresponding to the alteration in the renal structure ; hence oJl gradations 
between the large white and the red contracted kidney are found post-mor- 
tem in cases which present a more or less perfect clinical picture of chronic 
parenchymatous nephritis. Wagner, supported by sevewd German pathol- 
ogists, believes that the large white kidney results as a rule from a com- 
bination of chronic nephiitis and amyloid aegeneration. 

The large white kidneys (Wilks) may be fi-om two to three times the 
normal size and correspondingly increased in weight The capsule is tense 
and retracts when the organ is laid open ; it is often thickened and white, 
in certain spots particularly. The kidney itself is of a yellowish color ex- 
cept where the vessels are deeply injected ; this injection is confined chiefly 
to the medullary portion of me organ. The yellow color of the cortex is 
intensified in spots and stripes corresponding to portions of the tubules 
and glomeruli around which inflammatory products have accumulated. 
That the yellow color is due to fatty degeneration is evident upon simple 
inspection and is demonstrated by the appearance of fat drops upon the 
knife. 

Upon microscopic examination the attention is especially arrested by 
the pronoimced degeneration of the renal epithelium. The epithelial cells, 
chiefly or even exclusively of the convoluted tubules, exhibit advanced fatty 
degeneration, manifested not only by the presence of granules and drops 
of fat, but also by the coalescence of cells which frequently obstruct the 
lumen of the tubule entirely. 
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The interstitud connectiYe tissue exhibits less pronounced changes, but 
is nevertheless in a state of inflammation. This is indicated by the pres- 
ence of masses of leucocytes, which are found chiefly around the glomeruli 
and the convoluted tubule& An actual increase in the amount of mature 
connective tissue is also visible at different places. 

The ^omei-uli, too, present evidences of inflammatory action. Some 
of the capsules are filled with a granular albuminous or fatty substance by 
which the tufts themselves ore compressed ; the epithelial ceUs are swollen, 
often proliferating, and frequently exhibit fatty degeneration. The capil- 
lary walls of the tufts may also show fatty change and decided swelling ; 
the glomeruli are usually devoid of blood. 

At a later stage of the disease the kidney is much decreased in size, 
being perhaps even smaller than the normal organ. In this condition the 
degenerated epithelial cells have disappeared, leaving, perhaps, granular 
masses in the tubules. The tubes themselves are collapsed, even obliter- 
ated by adhesion of the opposite sidea Many of the glomeruli exhibit 
similar changes ; the capsules are thickened, the tufts themselves shrunken 
or even transformed into a homogeneous mass devoid of blood. Sometimes 
the capsule is filled with a dark granukr mass, which presents no similarity 
to the original structure, but which is decomposed with effervescence upon 
the addition of nitric acid. This gi-anular mass is the result of calcification 
consequent upon the previous fatty degeneration. 

At this si^e the interstitial connective tissue is much increased ; the 
masses of young cells present in the large white kidney have become trans- 
formed into streaks or connective tissue which frequently extend to the 
surface of the cortical portion and produce cicatricial depressions. In con- 
sequence of this new formation of connective tissue, tJie capsule of the 
kidney is decidedly adherent, its surface imeven and even granular. 

The microscopic appearances of these kidneys varj- according to the de- 
gree of shrinking whid^ has occurred ; the appearances characteristic of 
tlie large white kidney remain to a greater or less extent 

In the organs other than the kidney various changes are observed : the 
serous cavities contain fluid and sometimes pus ; the lungs frequently 
exhibit catarrhal pneumonia ; the intestine is inflamed and the lower xx)r- 
tion perhaps ulcerated ; the heart is dilated or hypertrophied. 

Symptoms. — In a few cases chronic nephritis is a continuation of an 
acute inflammation ; in these instances the albuminuria and dropsy may 
persist in slight degree after apparent convalescence from the acute attacl^ 
and may become gradually more pronounced with the lapse of time. In 
other cases an interval of several months or years may elapse between the 
subsidence of the acute nephritis and the discovery of the chronic form, 
during which period the patient apparently enjoys perfect health ; finally 
a gradual emaciation and pallor, with general debility and perhaps slight 
dropsy of the feet, direct attention to the urine, where the cause of the 
difficulty is revealed. 

In the majority of cases chronic nephritis is a primary affection and 
begins insidiously. At present dropsy and albuminuria are regarded as 
the first positive symptoms of the affection ; but in many, perhaps all, cases 
the disease has existed for some time before these symptoms are discovered 
or even discoverable. While a diagnosis of chronic nephritis can scarcely 
be made imtil the characteristic features of the urine are observed, yet sus- 
picion of this condition should be aroused by various other symptoma 
Thus debib'ty, emaciation, an unusual and persistent pallor, occurring 
without evident cause, should be regarded as an imperative indication for 
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the examination of the urine — not once only, but several times at intei*yals 
of days — as well as for an inquiiy into the history of the patient as to the 
previous occurrence of acute nephritis, syphiUs, malaria, and the other 
known causes of chronic renal inflammation. The earliest symptoms of 
chronic nephritis ai*e often such as mislead the physician as wdl as the 
patient into a suspicion of disease in other organs ; liius it has repeatedly 
happened that patients have been long treated for ana^a, general debility, 
eta, without any suspicion of renal disease and without any examination 
of the urine, until a gradual impairment of vision has led the patient to 
consult on ophthalmic specialist ; the discovery of the so-called albuminui*ic 
retinitis has led to an examination of the urine, which was found loaded 
with albumen. So too a chronic dian*hoea has proved most obstinate and 
has defied explanation and treatment until the condition of the urine has 
been discovered ; frequent chills have been considered malarial until albu- 
minuria or oedema has been detected. Chronic gastiitis, intermittent dys- 
pepsia^ " biUous" attacks, asthmatic seizures, palpitation of the heart, short- 
ness of breath, are among the symptoms which may be caused by chronic 
inflammation of the kidney even before dix>psy has become apparent. These 
it is true, ai-e more frequently misleading in cases of renal cirrhosis, since 
this latter condition is, as a rule, not accompanied by the oedema which 
usually attracts the attention early in the course of chronic nephritis. If 
we would moke it a rule to examine the urine at least chemically in every 
case, if the fact were generally appreciated that such examination is at 
least as necessary to a knowledge of the patient's condition as the feeling 
of the pulse, it is probable that chronic nephritis would be oftener detected 
at an early stage. In every case of obscure difficulty affecting the general 
nutrition of the patient or any of the internal organs, repeated examina- 
tions of the unne, chemical and microscopical, are absolutely essential 
At present it liappens but too often that no suspicion of renal disease is 
entertained imtil the patient is alarmed by the swelling of his feet 

Among the earliest symptoms of chronic nephritis is emaciation ; this 
is usually accompanied by a decided impairment of strength, sometimes 
amounting to absolute debiHty. In many instances there occur, even at 
€fii early stage, derangements of the aliiAentary canal ; the appetite is im- 
paired, the digestion poor, and the bowels irregular. It sometimes hap- 
pens that the emaciation and debility are regarded as the result of tins 
digestive disturbance, or conversely, where, as a matter of fact, both are 
secondary to the more profound disturbance associated with renal inflam- 
mation. 

Dropsy occurs in almost every case sooner or later. It is often noticed 
at first in the feet, apparent in the evening and disappearing during the 
night In other instances it may be general from the beginning, involv- 
ing the subcutaneous tissue of the face, trunk, and limbs, and filling the 
serous sacs even before the skin is greatly swollen. In still other instances 
the dropsy is confined to one or more localities, the scrotum being often 
involved. (Edema of the glottis constitutes a dangerous complication, 
usually occurring in connection with general dropsy, but sometimes (espe- 
cially in cases of syphihtic origin) appealing suddenly and without ex- 
tensive oedema. 

Acute inflammations of serous membranes frequently occur in the 
course of the disease and sometimes usher in the attack Bronchitis and 
pneumonia, oedema of the bronchi and lungs are also observed, the latter 
sometimes before the general dropsy is excessive. The appetite is usually 
impaired ; indigestion with or without vomiting, and obstinate diarrhoea 
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indicate derangement of the alimentary function. Impairment of yiaion 
is frequent ; it usually occurs gitulually, and not suddenly, as in acute 
nephritis ; it is often explained by the appearance of the retina, which in- 
dicates localized inflammation. Gatan'hial or purulent inflammation of 
the middle ear is an occasional complication. Pronounced pallor, emacia- 
tion, and debility indicate the imperfect state of nutrition which prevails 
throughout the body. The pulse and temperature may remain normal, 
though occasional elevations of the body heat are transiently observed and 
the pulse is at times small and feeble. 

Cardiac hypertrophy occurs not only in those cases in which renal cir- 
rhosis is developed, but also where no such change in the kidney is per- 
ceptible post-mortem ; according to the observations of Ewald and liey- 
den, it exists in about one-half the cases of large white kidney, though 
never in the same degree as when associated with renal cirrhosia Acute 
dilatation of the heart, usually transient, has been noticed (Heitler) accom- 
panied with dyspnoea and cyanosis. 

In a certain percentage of cases hypersesthesia and parsesthesia in 
various parts of the body constitute a prominent, sometimes indeed 
the first symptom. Occasionally the patient complains that joints of 
fingers and toes seem to be numb and dead ; or they may be the seat of 
intolerable itching. 

The uiine furnishes most chai'acteristic and important signs in chronic 
nephritis. The quantity is usually diminished, sometimes even to 300 or 
400 C.C. Such oliguria is, however, transient ; the quantity varies ex- 
tremely, and may temporarily exceed that of health. The specific gravity 
varies inversely as the quantity, sometimes reaching 1.030 or even 1.040 
when the oliguria is pronounced, and again sinking to 1.010 or 1.005 when 
the urinary excretion is more profuse. The urine has usually a dark 
brown or reddish color and is turbid ; the turbidity depends partly upon 
the anatomical elements of the kidney and urinary channels present, and 
partly upon the acid urates which are kept suspended in the albuminous 
fluid. The urine contains albumen, often in large amount, which may 
reach from two to four per cent by weight of the fluid ; the percentage 
varies on different days and at different hours of the same day ; it occa- 
sionally happens that the urine is transiently free from albumen The re- 
action is commonly acid. 

The urinary soUds are usually excreted in less than the normal amount^ 
even at an early stage of the disease ; this is especially true of urea and of 
the phosphates. That the activity of the kidney is seriously impaired is 
shown by the slow excretion of various medicaments, whose presence in 
the uiine can be detected ; this tardiness of excretion has been especially 
demonstrated in the case of the iodide and bromide of potassium. The 
fact is one of great practical importance ; for there may readilj' occur a 
gradual accmnulation of remedies in the blood of patients suffering from 
chronic nephritis ; the administration of narcotics, for example, in the 
usual doses and at the ordinary intervals may result in narcotic poison* 
ing in consequence of the diminished excretory activity of the kidney. 
Jaarsveld and Stokvis have discovered that during chronic nephritis ben- 
zoic add administered by the mouth is not converted into hippuric acid, 
although healthy kidneys always effect this change. 

AllJbough the quantity of urea excreted is usually less than in health, 
urssmic poisoning is by no mean8.fi*equeni The explanation lies doubt- 
less in the fact that the quantity of iirea produced is much less than in 
health. The patient consumes less niti*ogenous food, and tissue metamor- 
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pbosis is less active than in the normal condition ; hence, although the ex- 
cretion of ui-ea and salts is less than that of a healthy pei*son, it is usually 
sufficient to prevent the accumulation of these urinary ingredients in the 
blood. Much urea and iirinaiy salts are also stored away in the oedema- 
tous fluid throughout the body — a fact of practical importance ; for Bar- 
tels has observed violent ursemic convulsions induced by profuse diapho- 
resis (warm baths) ; the ursemic intoxication in this case is brought about 
by the return into the blood of the dropsical fluid containing urea and 
salts, the absoi-ption of this fluid being promoted by excessive perspiration. 

The urine precipitates a thick white sediment ; microscopic examina- 
tion shows an abundance of tube-casts, at flrst chiefly hyaline but after- 
ward granular, fattv, and epi- 
thelial as weU. At a more 
advanced stage, broad, in- 
dented casts of glistening ap- 
pearance are observed, sug- 
gesting the amyloid degen- 
eration. Yet this degenera- 
tion cannot be assumed upon 
the presence of occasional 
casts of this variety alone, 
since they are found in cases 
of simple chronic nephritis. 
On the other hand, the same 
causes which produce chron- 
ic nephritis are also produc- 
tive of amyloid change, so 
that the two often occur in 
the same kidney. 

The epithelial cells from 
the kidney which are found 
in the sediment of chronic 
nephritis are not usually rec- 
ognizable as such, since they 
are far advanced in fatty degeneration. Distinct epithelial casts are com- 
paratively few, while highly granular casts (derived from the epithelium) 
are very numerous. Leucocytes are usually found in abundance, and red 
corpuscles can often be discovered ; in exceptional cases the quantity of 
blood is larga 

The abundance of hyaline and granular casts has been already referred 
to as characteristio of chronic nephritis in distinction from other forms of 
renal disease. In a few cases this feature is, however, absent ; Ackermann 
observed such an instance, in which, during the last three months of Ufe, 
tube-casts could rarely be found, although they had been previously abun- 
dant ; upon section the pelves of the kidneys were found to contain several 
drachms of yellow slimy liquid, found upon microscopic examination to be 
filled with tube-casts which had settled in the pelvis and had not escaped 
with the urine. 

Course and Duration. — ^The disease is frequently fatal veithin a year, but 
has been known to last for six and even eight yeara It is often comph- 
Cftted by acute exacerbation, or rather by the occurrence of acute nephritis, 
to which the chronically inflamed kidney appears especially predisposed. 
Such attacks are accompanied by the appearance of blood in considerable 
quantity in the urine. On the other hand, remissions often occur ; the 




Fio. 11. — Sediment from Ohronio Pivrenohymatoaa Ne- 
pliritia, oontAining hykUne, gnumlar and fatty caab^ tnttj epi- 
thelial cells and grauolea. 
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excretion becomes more abundant, the dropsy diminishes, the albumen 
disappears from the urine, and the patient's general condition improves so 
much as to encourage the hope of recovery. Yet either from some im- 
prudence on the part of the patient or from unknown causes, the symp- 
toms of the disease usually recur with their original force. 

The fatal termination may result directly from any one of several com- 
plications. Intercurrent inflammations of the serous membranes or of the 
lungs frequently cut shoit the life of the patient ; erysipelas and gangrene 
of Qie skin may follow incisions for the relief of the dropsy, or spontaneous 
bursting of the skin ; indeed, they may occur without any solution of con- 
tinuity. Thrombosis of veins followed by embolism in the lungs or the 
brain is sometimes observed ; suffocation may. result from extensive and 
sudden effusion of serum into the pulmonary alveoH, the bronchial tubes, 
or the glottis ; obstinate dian*hoea and dysentery may hasten the exhaus- 
tion of the patient ; and general marasmus usually occurs if the patient 
escape a fatal result from these complicationa In comparatively rare 
cases death results from cerebral hemorrhage ; uraemia is less frequent 
than in renal cirrhosis. 

In other instances the two most prominent symptoms — dropsy and 
albuminuria— disappear almost entirely ; the urine is now excreted in ex- 
cess and contains only a trace of albumen ; the patient's general condition 
improvea These signs usually indicate, not the subsidence of the renal 
affection, but its transition to the condition of so-called interstitial inflam- 
mation, which may permit the individual to Uve for jsevei-al years in com- 
parative conifort, but is sure to terminate fatally. The development of 
increased arterial tension and of hypertrophy of the heart contirms the 
beUef that such transition is occurring. 

Wagner has recently described imder the name " chronic hemori'hagic 
Blight's disease without oedema " a form of renal inflammation character- 
ized by recurring hflematuria (which may last for several days and be ob- 
served at intervals of weeks or months), and by an entire absence of 
oedema. During these intervals the urine resembles that of renal cirrho- 
sis. The general health is not materially disturbed ; the disease may 
last two or more years. Aufrecht regards this as a chronic interstitid 
nephritis with periods of hemorrhagic inflammation ; this conception 
meets a serious objection in the fact that cardiac hypertrophy is usually 
absent 

Bai-tels describes as " attacks of intercurrent acute nephritis in the 
course of renal cirrhosis " a condition which FQrbringer's investigationB 
lead him to regard as "acute hemorrhagic Bright's disease during chronic 
nephritis previously devoid of symptoms." Neither the history nor the 
Examination of the urine reveals a chronic inflammation of the kidney ; 
there may be even no albuminiuia ; the physician is consulted either be- 
cause of the hemorrhagic attack or on account of some compUcating affec- 
tion, especially consumption. The acute renal symptoms may subside and 
the urine become perfectly normal ; the dis^osis of chronic nephritis 
rests, therefore, upon the post-mortem examination. The case commonly 
results fatally at an early date, though rather from the compHcating dis- 
ease than from the nephritis. 

Diagnosis, — The recognition of chronic nephritis is usually easy after 
the dropsy has become a noticeable symptom. From acute nephritis it is 
distinguishable by the histoiy alone ; also by the absence of blood from 
the sediment, extensive dropsy, and nature of the casts. It is to be re- 
membered that an acute nephritis may compUcate a chronic renal inflam- 
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mation, in wbich cose the diagnosis rests upon the symptoms and previous 
history. 

From renal cirrhosis chronio nephritis is distinguished by the fact that 
the former is rarely accompanied by dropsy ; in it the excretion of urine 
is excessive, the Albumen slight, and the sediment small ; moreover, hyper- 
trophy and dilatation of the heart and an abnormally tense pulse are 
almost constant symptoms of renal cirrhosis; albuminiuic retinitis and 
ursemic attacks frequently occur. At a later stage, ^hen contraction of 
the kidney has taken p»lace, the symptoms are practically indistinguishable 
from those of renal cirrhosis ; for the disease is essentially identical in 
both casea A previous history of dropsy, pronounced albuminuria, etc, 
shows that the present affection is a sequel to chronic nephritis rather 
than a primary lesion. 

The distinction of chronic parenchymatous nephritis from simple amy- 
loid degeneration of the kidney is often difficult and even impossible. 
Etiology, symptoms, and urinary appearances may be identical or at least 
indistinguishable in the two ; moreover both affections are often present 
in the some case, induced by a common cause. In renal inflammation the 
casts observed in the urine usually show decided fatty degeneration of the 
epithelium, which is less pronounced in the amyloid condition ; in the 
latter the excretion of urine is often greater than normal, while in the 
former it is less. In chronic renal inflammation there is usually an abun- 
dant sediment of casts and epithelium, while in the amyloid degeneration 
there may bo no appreciable sediment Enlargement of the liver and 
spleen and a persistent diarrhoea are more frequently symptoms of the 
amyloid change than of chronic nephritis. Yet none of these differences 
can be rehed upon for a positive diagnosis between the two affections ; 
fortunately such differential diagnosis is not absolutely essential in treat- 
ment. 

Previous to the appearance of dropsy, the recognition of chronic ne- 
phritis is difficult and uncertain ; in a few cases persLstent albuminuria 
«nd the presence of granular casts in the sediment reveal the cause of the 
obscure derangement of nutrition and functions which is usually present ; 
but it must be remembered that even persistent albuminmia of slight 
degree does not, in the absence of granular casts, necessarily prove the 
existence of renal inflammation. If there be decided loss of flesh, debility, 
persistent diarrhoe^i, irritability of the stomach, or other impairment of 
function of obscure oiigin, careful and repeated examination of the urine 
should be made ; a history of previous syphihs, malaria, scaiiet fever, or 
repeated pregnancies constitutes an additional reason for thorough exam- 
ination of the urine. 

Attention has already been directed to the fact that general arterial* 
anaemia, with or without venous congestion, may cause albuminuria and 
oedema of the feet ; this condition is frequent in cases of valvular heart dis- 
ease, chronic malarial infection, advanced consumption, etc. The absence 
of pronoimced renal disease can be determined in such cases only by a 
microscopic examination of the sediment, which reveals the absence of 
epithelial and granular casts. 

Prognosis, — This is generally un&vorable ; yet instances of recovery 
from chronic nephiitis (or perhaps amyloid degeneration of the kidney, 
from which the former affection 'is often indistinguishable intra vitam) are 
well authenticated. In these cases the renal affection seems to have been 
induced by syphilitic or malarial affection and to have yielded to speciflo 
treatment Li such instances a return of the symptoms is apt to follow, 
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though these can be again dispelled by similar treatment It is therefore 
extremely important to ascertain if possible the presence of such infection 
as a guide to prognosis as well as to treament ; and to remember that a 
chronic nephritis due to syphilitic infection and yielding to specific treat- 
ment, may occur in an individual who has been for years entirely free 
from other evidences of the specific taini The renal symptoms may exist 
without any other manifestation of syphilis, and simply in consequence of 
exposure to cold or errors in diet Eichhorst relates the following case : 
A man acquired syphihs at the age of twenty-five ; six months lat^ albu- 
minuria and the signs of chronic parenchymatous nephritis were observed, 
but disappeared under the use of mercurial inunctions and sulphur hatha 
Four years later a relapse of the renal affection appeared without percep- 
tible cause and was again cured by antisyphilitic remediea Fifteen years 
after acquiring syphilis, and ten years after the last manifestation of tlie 
infection, the patient had a third attack of chronic nephritis, promptly 
cured by the iodide of potassium and iron. In the absence of this or 
other specific infection, but little hope of recovery can be entertained ; a 
comparatively sudden onset of the disease, the early appearance of dropsy, 
and pronounced albuminuria offer a better prospect of recovery than the 
more insidious and chronic attack. 

Treatment. — The therapy is determined by the etiology of the disease 
in those cases in which it can be traced to a definite and specific infection. 
The existence of a syphilitic or malarial taint, even though it have been 
long latent, is an indication for the use of remedies especially adapted to 
the reUef of these affections. In some cases the nephritis can be traced 
with considerable probability to some other morbid condition, the removal 
of which may perhaps be followed by recovery from the renal complaint ; 
thus it has repeatedly happened that a nephritis developed in the course 
of chronic suppuration, has subsided upon the cessation of this discharge ; 
and Bcirdelebeu saw a recovery after amputation of a leg which had been 
the seat of chronic suppuration. It is just possible that the renal com- 
plaint in these surgical cases was not inflammation but amyloid degen-* 
eration. 

If the nephritis cannot be traced to any one of these definite and 
remediable morbid conditions, there appears to be no way for influencing 
directiy the condition of the kidneys. The indications for treatment are 
in that case : first, to improve the condition of the blood, by supplying the 
needed ingredients and by removing the urinary constituents witii which 
the circulating fluid is encumbered ; and second, to prevent and relieve, 
so far as possible, the complications which frequentiy accompany the com- 
plaint 

• The first indication, the repair and maintenance of nutrition, must be 
secured by a proper diet rather than by medicines, though these have an 
important subordinate position. The regulation of tiie diet is often 
a perplexing matter ; for the aUmeutary canal is so irritable that the 
most nutritious diet provokes gastric uneasiness, vomiting and purging. 
If the stomach and bowels permit, the patient should partake liberally 
of fish, eggs, milk, vegetables, fruits, and fat meat, and sparingly of lean 
meat If the stomach be too irritable to pormit a mixed diet, or if such 
food seem to aggi-avate the symptoms, careful experimentation must 
discover what nutritious articles are best retiined and digested. An ex- 
clusively milk diet has been much recommended, and has proven ex- 
tremely beneficial to those patients who can comfortably digest three to 
four quarts of unskimmed milk daily. The quantity of urine is increased. 
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the amount of albumen diminished, gastric and intestinal complications 
are subdued, and the general condition much improved. Unfortunately 
many patients cannot endure such diet, even with the addition of coffee 
or cognac, as recommended by Wagner; yet by combining other food 
with milk at first, the patient's stomach can sometimes be educated to 
the exclusive milk diet 

Whatever articles of food be selected, care should be takent hat al- 
bumen is supplied in abundance ; for the patient is suffering a constant 
drain, amounting perhaps to two, three, or even four drachms of albumen 
daily. This loss of nutritious material must be supplied, even if the 
albumen excreted in the mine increases somewhat upon such diet. For so 
long as the blood receives from the stomach more albumen than is lost 
through the kidneys, the exact degree of albuminuria is a minor item, 
since we have no proof that the passage of albumen into the urine aggra- 
vates in any way the renal affection. 

Another important item is that food should be supplied at short in- 
tervals and in comparatively small quantities 

The subjects of chronic nephritis are invariably aneemic and derive 
much benefit from the continuous administration of iron. The tincture of 
the chloride combined with sweet spirits of nitre is generally well borne ; 
five to fifteen minims may be administered three times daily. If it cause 
distress at the stomach, Basham's mixture should be tried; this may be 
prescribed as follows : 



Tinct. ferri chloridi. ... 3 ijss. 

Acidi acet 3 ij. 

liq. ammon. acetatis.. §iij. 

M. S. Tablespoonful three times a day in half a glassful of water. 



Syrupi simplicis, 

Aquse ad. | vi. 



The citrate of iron and quinine is also a good form for the administra- 
tion of this remedy. Advantage may be derived by combining strychnine, 
quinine, or gentian with the iron ; the following prescription is useful 
in such cases : 

Ferri redacti gr. xv. Ext nucis vomicae gr. iij. 

Quinine sulphatis gr. xs. 

M. Fiat pil. no. xx. S., one before meals. 

The drain upon the system, compensated in some degree by food and 
drugs, can be much diminished by bodily rest This is a most important 
item, the value of which is readily seen by comparing the condition of the 
patient and of the urine during a period of activity with that observed* 
during an interval of rest in bed. Another advantage derived from repose 
is the avoidance of sudden changes in temperature. It is not intended 
that the patient should be confined to a close room ; air and recreation are 
essential, but they should be secured with the least possible expenditure 
of force. 

In order to relieve the kidneys of functional activity and to secure the 
excretion of the urinary ingredients, the skin and the bowels should be 
kept active. Except in the later stages of the disease, a sufficient degree 
of cutaneous activity can be secured by warm clothing and frequent warm 
bathing. The patient should wear flannel next the skin in all seasons, and 
should most carefully avoid exposure to cold and draughts ; indeed, if cir- 
cumstances permit^ he should reside in a dry, warm climate which does not 
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exhibit siidden cbauges of temperature. It may become necessary to se- 
cure additional excretion by the skin ; in this case pilocarpine may be 
administered. Frequent warm baths and an occasional wet-pack will do 
much toward promoting cutaneous activity without the depressing and in- 
jurious effects of more vigorous measurea (See Treatment of Acute 
Nephritis, p. 194.) 

Laxatives should not be employed until it becomes evident that the 
skin alone is incapable of supplementing completely the renal function ; 
for the intestinal tract is usually in a state of irritation, diarrhoea being a 
frequent featiire. When the dbropsy has become excessive, however, it is 
necessary to produce purgation ; this should also be induced at the first 
intimation of ursemic poisoning. Materium — one-eighth to one-fourth of 
a grain — or a drop of croton-oil may be occasionally employed ; for more 
habitual use, the compound jalap powder or Hunyadi water is less objec- 
tionable. Free^ purgation rapidly affects the patient's strength as well ad 
the dropsy, and should be discontinued so soon as the imperative indica- 
tion for its employment has passed. 

As to the kidneys themselves, but little can bed one. By regulating 
the diet and by prohibiting active exercise, the amount of urea produced 
can be kept at a minimum and the demand for secretory activity in the re- 
nal cells correspondingly reduced. By the ingestion of an abundance 
of pure water, the uiine is diluted and the products of inflammation I'e- 
moved from the capsules and tubules ; the patiefit should drink habit- 
ually a mild alkaline water containing but little ]| any of the potassium 
salts. The importance of this measure is scarcely appreciated among us ; 
our mineral waters are but too often prescribed promiscuously and em- 
pirically, without an intelligent appreciation of the objects to be attained 
or the means for attaining them. The sufferer from chronic nephritis ia 
benefited by the free use of an alkaline water which does not contain an 
excess of mineral ingredients. Under its use disorders of the stomach 
and intestine are much improved, the albumen excreted is diminished, the 
dropsy decreases, and the excretion of solids is often increased. Without 
ignoring the other factors which exert a beneficial effect at the different 
springs, it is certain that the free use of the waters alone is a most 
valuable feature in treatment This has been often demonstrated of 
the Vichy, Carlsbad, and Marienbad watei-s ; they can be taken in quan- 
tities sufficient to produce a marked effect upon the urine and upon the 
general health; without irritating the intestines. The waters more heavily 
laden with laxative salts— such as Hunyadi Janos — should be avoidedL 
The effects of the various mineral waters of the United States have not 
been so carefully studied as to permit a positive statement as to their in- 
dividual applications ; those of the Arcadian Spring, Waukesha, Wis., and 
the Buffalo Lithia, Va., are among the best. 

If the patient can be persuaded to drink an abundance of such mild 
alkaline water — the quantity being regulated by the effects in each in- 
dividual case — no diuretics are required ; otlierwise the excretion of urine 
should be furthered by using the citrate or acetate of potassium, which 
may be combined with the infusion of digitalis if the heart's action be 
feeble. Malt liquors are allowed in moderate quantity, but wines and 
wliiskey should be employed as stimulants only, if at all In administering 
medicines as well as food extreme care should be taken to avoid irritation 
of the stomach. 

Various remedies have been at different times asserted to possess the 
power of diminishing the excretion of albumen in chronic nephritis ; tannic 
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and gallic acids, eucalyptus, ergot, nitiic acid, and more recently fuchsin 
and nitro-glycerine, have been employed for this pui-pose with, at best, 
doubtful succesa Possibly each of the remedies has conferred benefit in 
particular cases ; but their promiscuous employment has certainly failed to 
substantiate the claims made for them. 

Excessive dropsy requires mechanical relief ; the fluid in the serous 
cavities can be removed by the aspirator, and in the subcutaneous tissue 
by Southey's tubes or nickel-plated hypodermic needles. Incisions into 
the skin should be avoided, since they promote sloughiug and erysipelaa 
Excoriations, virhich frequently occur on the scrotum and thighs, can be 
often healed by dusting with the oleate of zinc. 

The patient should be impressed with the necessity for a careful ob- 
servance of the hygienic and dietetic requirements of his unfortunate sit- 
uation ; for in this way he will secure the greatest probabihty for avoiding 
the complications which so frequently terminate the case. 

Disorders of the stomach and bowels often complicate the case and 
render treatment more difficult. These disorders are often due to oedema 
of the intestinal and gastric mucous membrane ; their successful manage* 
ment requires the use of measures which diminish the general dropsy. 



Cirrhosis of the Kidnet. 

Renal cirrhosis, or chronic interstitial nephritis, occurs either as the 
sequel of chronic parenchymatous nephritis or as a primary affection. It 
is practically impossible to determine, except by a history of previous 
oedema, whether or not renal cirrhosis in a given case is primary or sec- 
ondary. 

Etiology, — ^The disease is observed almost exclusively in middle or ad- 
vanced life, though it is occasionally found in young persons, in children, 
and even in infants; Buhl records a case in a child eighteen months' 
old. 

The causes of the affection are chiefly certain influences peculiar to 
adult life ; several of these are well ascertained. Gout is a frequent pre- 
cursor of renal cirrhosis, which is undoubtedly caused by the same factors 
that induce the gouty condition ; possibly the retention of uric acid in 
the blood, demonstrated in cases of gout, may be the exciting cause. 

High living, with or without the development of gout, is certainly a 
sufficient cause, presumably through the overstimulation of the kidneys in 
the eflfort to remove the excessive nitrogenous waste material derived from 
the food. The abuse of alcoholic liquors is frequently followed by renal 
cirrhosis, which, with cirrhosis of the'hver, is often seen in the habitual 
drinker ; the Germans are inclined to doubt the frequency of this affec- 
tion as a result of alcholic excesa Lead poisoning is a frequent cause ; it 
is possible that chronic poisoning with other metals may also produce it. 

Chronic inflammation of the urinary passages, pyelitis, cystitis, and 
stricture are sometimes followed by renal cirrhosis ; the connection be- 
tween the two is not clear ; possibly there occurs an extension of the in- 
flammatory process, though the autopsy does not as a rule support this 
yiew. Some authors are inclined to ascribe the renal affection to the in- 
jurious influence on the kidneys of the various balsams and oils which are 
so commonly used in the treatment of inflammations of the bladder and 
vurethra. 

Various constitutional conditions also predispose to it ; syphilis, ma- 
14 
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larial fevers, chronic disease of bone, while more frequently producing 
amyloid change or chronic parenchymatous nephritis, are also held responsi- 
ble for renal cirrhosis. From the frequency of this affection in men of the 
upper classes, it has been assumed that prolonged mental anxiety is suffi- 
cient to induce the disease ; yet it is especially difficult to eliminate the 
other possible influences to which such individuals, frequently given to ex- 
cesses of various kinds, are exposed. 

Hereditary influence is by most writers considered an important etio- 
logical factor. It is certain that various members of the same family are 
frequently the subjects of the affection ; thus Eichhorst mentions a family, 
several members of which have come under his own observation: the 
grandmother died of renal disease with uraemia, the mother has had for fif- 
teen years the symptoms of renal cirrhosis, two sons died of ui*semia, and a 
daughter twenty-two years old has the signs of cirrhosis of the kidney. 
While the facts are undoubted, it may be a question whether the predis- 
posing influence in the different members of the same family is hereditaiy 
or consists in the common exposure to other causes resulting from a com- 
mon mode of life. 

In a considerable number of cases no antecedent cause or predisposing 
influence can be discovered. The renal affection appears to be merely one 
manifestation of a general disease of the arterifes throughout the body. 
Since these cases are especially frequent in advanced life, it has become the 
custom to regard senility itself as a predisposing influence or even a cause. 

Morbid Anatomy. — The anatomical appeai'ances vary extremely accord- 
ing to the stage of the disease as well as with the etiological influences. 
While chronic interstitial nephritis is clinically a unit regardless of the 
etiology, several distinct types of morbid kidneys are recognized anatomi- 
cally, dependent largely upon the cause of the affection. 

The two most prominent types are those designated by English authors 
as " the red contracted kidney " and the " granular kidney." The former 
•of these presents the appearances observed in cases of primary renal cir- 
rhosis, while the latter is usually found as the contracting stage of the 
large white kidney. Numerous transitional forms are found. 

The red contracted kidney is much reduced in size and weight, meas- 
uring often only one-half of the normal The surface is reddish brown, 
uneven, and granular ; the prominences of this surface may be of uniform 
size and generally diffused, or of varying dimensions and limited to cer- 
tain localities. The protuberances exhibit the reddish-brown color charac- 
teristic of the organ, while the fissures between them are of a grayish or 
white tint. This difference in color corresponds to the difference in 
structure, the prominences being composed of renal tissue, the fissures of 
connective tissue. 

The capsule is thickened, opaque, and adherent to the parenchjTna, espe- 
cially over the cicatricial depressions ; the blood-vessels of the capsule are 
frequently enlarged and communicate freely with the vessels of the fat mass 
surrounding the organ. The renal vessels at the hilus often exhibit an- 
atomical changes ; tlie renal, artery especially is apt to be thickened and 
hard ; occasionally thrombosis of the renal vein is observed. 

The cortical substance is remarkably narrow and at points almost ob- 
literated. Both this and the medullary pai*t exhibit numerous cysts, rarely 
exceeding the size of a pea, and filled with a gelatinous or semi-purulent 
masa These may be located also upon the surface of the kidney projecting 
above the general level. The pelvis of the kidney is usually large and 
often exhibits catarrhal or even purulent inflammation. 
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The gouty kidney, as well as that which follows chronic poisoning with 
lead or c^cohol, presents essentially the same featurea In cases of gout 
there are often found infarcts of uric acid and urates, which appear as 
grayish stripes in the medullary portion and whitish points in the cortex. 
These infarcts are located chiefly in the lumen of the urinary tubules, but 
also in the interstitial connective tissue. 

These changes are observed in both kidneys as a rule, though fre- 
quently more advanced in one thstn in the other ; indeed, different por- 
tions of the same kidney may exhibit great differences in the stage of the 
affection, some parts even of small kidneys retaining an approximately 
normal appearance. 

Upon microscopic examination of the kidney, the most prominent ab- 
normal feature is the excess of interstitial connective tissue. This is evi- 
dent not simply by the increase of the intertubular spaces, but also by the 
disappearance of the proper kidney structure in certain portions of the 
organ, where it is replaced by broad bands of connective tissue. In 
other portions there are found masses of brown cells indicating the con- 
tinuation of the connective tissue formation. Many of the glomeruli are 
shrunken and surrounded by a stratified capsule many times the normal 
thickness ; other tufts are completely obliterated, the space being occupied 
either by a mass of connective tissue or by a homogeneous, hyaline struct- 
ure. The cells of the tubules are granular, and in many parts absent alto- 
gether, the tubules being collapsed and obUterated. The cysts so often 
found in cirrhotic kidneys arise partly from the tubules and partly from 
the glomeruH. In the former case the lumen of the tubule is at some 
portion compressed by connective tissue, after which the cavity above this 
point becomes dilated and filled with a colloid, gelatinous material which 
appears to result largely from metamorphosis of epithehal cells, and in 
wiuch leucin and tyrosin are frequently found. 

In this form of renal disease the blood-vessels are always thickened, 
chiefly by a new formation of connective tissue just under the internal coat 
of the small arteries — " endarteriitis obhterans ; " this thickening may be- 
come so great as to occlude the lumen of the vessel entirely. The vascular 
wall presents in many cases a hyaline appearance resembling tlie amyloid 
degeneration, but not responding to the reaction with iodine. This form 
of thickening affects especially the middle and outer coat of the arteries ; it 
has been described by Gull and Sutton as ** arterio-capillary fibresis." 

In the renal sclerosis which is secondary to chronic parenchymatous 
nephritis, the kidney presents a somewhat chfferent appearance. The sur- 
face is more uneven, the granulations larger, the color yellow (from fatty 
degeneration of the epithelium), and the cysts less numeroua Microscop- 
ically less connective tissue is observed. The granulations present do not 
necessarily depend upon diffuse interstitial thickening, since they are often 
found in cases where but Httle increase of connective tissue is observed. 
C3nversely, the absence of granulations does not prove the absence of in- 
terstitial hypertrophy, since, as Leyden has shown, the large white kidney, 
presenting a smooth surface, often shows extensive increase of the conneo- 
tive tissue and the symptoms of chronic interstitial nephritis. 

Bsnal cirrhosis is accompanied with abnormal conditions of oth^ 
organs. Foremost among these are the changes observed in the circula- 
tory apparatus: the heart is found in a state of dilatation and hyper- 
trophy, usually of the left ventricle only, though sometimes of both sides ; 
fatty degeneration is often present in circumscribed areas. Inflammation 
of the heart-muscle in the areas of obUterated blood-vessels is also noticed. 
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Endocardium and pericardium are often the seat of inflammation, recent 
&^ well as old; thickening and calcification of the yalves^ fatty degen- 
erations of the endocardium and aortic wall are not infrequent ; tnmsn- 
dation, exudation, and adhesions are found in the pericardium. The 
larger vessels, especially those at the base of the brain, are thickened, their 
calibre diminished, and the lumen sometimes obliterated (endarteriitis 
obliterans). 

The other serous membranes, particularly the pleura and peritoneum, 
are occasionally found in a state of inflammation, old or recent The 
lungs exhibit catarrhal inflammation with or without cedema. The mucous 
membranes, especially the bronchial and intestinal, are in a state of catarrh, 
often showing blood extravasations and (intestinal) ulceration. 

The liver frequently exhibits evidence of cirrhosis. Thickening of the 
arachnoid and dura, sometimes inflammation of the same, is observed; 
oedema of the brain is an occasional appearance. Extravasations within 
the cranium and in the retina may usually be discovered. Bartels asserts 
the frequent occurrence of thickening of the cranium bones. Amyloid de- 
generation of the kidney as well as of the spleen and liver are occasional 
accompaniments of renal cirrhosis. 

Symptoms, — The development of interstitial nephritis as a continuation 
of the chronic parenchynrfatous inflammation, is revealed by the gradual 
disappearance of tlie dropsy, the diminution in the percentage of albumen, 
the increased excretion of urine, and the appearance of decided cardiac 
hypertrophy. 

The more frequent chronic interstitial nephritis which begins, not as a 
sequel to an earlier stage of renal inflammation, but as a primaiy affection, 
is extremely insidious in its approach. At an advanced st^e renal cirrhosis 
is marked by evident and unmistakable symptoms ; but during the earher 
part of its course it is often unrecognized and even unsuspected. For the 
symptoms caused by early cirrhosis do not attract attention to the kidney ; 
in fact, the disease may appear primarily as an affection of the arterial 
system, so that the symptoms caused by it may be exhibited by arterial 
derangements in other organs. Thus a patient may die suddenly from 
cerebral hemorrhage, and the post-mortem reveals cirrhotic kidneys, 
though no suspicion of renal or perhaps of other disease had been enter- 
tained. Another suffers from indigestion, and has frequent headaches, 
perhaps accompanied by epistaxis ; the latter symptoms are referred to the 
gastric disturbance, until albumen is discovered in the urine. In fact> the 
greatest diversity of symptoms may be manifested in various organs as a 
result of that condition. 

Derangements of the circulatory organs may be long exhibited without 
symptoms which call attention to the kidneys. The patient complains for 
months of nothing else than a constant and annoying palpitation of the 
heart, especially frequent after physical exertion or mental excitement, but 
often occuiTing without appreciable cause. Shortness of breath without 
discoverable lesion of the thoracic organs is also an early symptom. Per- 
sistent headache, especially hemicrania, or neuralgia may call for treat- 
ment ; these are often accompanied by vomiting, which occurs particularly 
in the morning — a combination of symptoms that may, under certain cir- 
cumstances, lead to a presumption of pregnancy. 

Chronic rheumatism affecting the joints as well as the muscles, and 
often accompanied by paroxysms of sharp pain ; profuse and persistent 
bleeding at the nose, hemorrhage from the stomach or bowels ; dyspepsia, 
chronic diarrhoea, and frequent vomiting— any of these may be regarded as 
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primarj affections until the subsequent histozy of the case or a closer ex- 
amination reveals a lesion of the kidnejs. 

In other instances the first symptoms may be failure of the sight, 
amounting perhaps to complete blindness in one or both eyes ; this loss of 
vision may be sudden, but is more frequently a gradual impairment, the 
true nature of which is recognized by examination with the ophthalmo- 
scope. It occurs in about one-fourth of the cases of renal cinhosis, far 
more frequently, therefore, than in other forms of renal disease. Koaring 
in the ears accompanied by a feeling of faintness, and deafness, produced 
by many different causes, are in some instances attributable to the disease 
in question. 

Persistent and recmiing hoai*seness (from chronic oedema of the laryn- 
geal mucous membrane) has been noted by Waldenburg as a precursor of 
the more pronounced symptoms of interstitial nephritis, 

Ai^Bctions of the nervous system of the most diverse nature originate 
in this same condition ; headache, hemicrania, have been already men- 
tioned ; a prominent symptom may be insomnia, often so pronounced as to 
require the use of anodyne& Neuralgias of various portions of the body, 
often in the shape of obstinate sciatica, may long be tJ^e only manifestation 
of the latent disease. Epileptiform convulsions, produced by chronic 
urtemic poisoning or by genuine meningitis, are sometimes noticed. 

Oases are recorded in which the individual was treated for weeks for 
supposed malai*ial poisoning; the frequent chills and fever manifested 
were ultimately discovered to originate in chronic uraemia from renal cir- 
rhosis. Asthmatic attacks are recognized as one of the early symptoms of 
tliis disorder ; shortness of breath is often seen before and after the stage 
of compensatory cardiac hypertrophy, and may occur suddenly during the 
existence of such hypertrophy from acute dUatation of the heart. In a 
certain number of cases there occurs general emaciation and debility 
without apparent cause ; there may be no symptom pointing to a lesion 
of the kidney or of other organs until an examination of the urine is 
made. 

Inflammations of internal organs are frequent and often overlooked 
because they are accompanied with less fever and constitutional disturb- 
ance than is usually the case. This is especially tame of lobar pneumonia, 
pericarditis, and pleurisy ; any one of these may exist in the subject of 
renal cirrhosis without occasioning such pain or rise of temperature as 
would direct attention to the part in question. In one personal case a 
man of sixty-three, long the subject of renal cirrhosis, but enjoying very 
fair health, complained of nausea, loss of appetite and geneml malaise ; 
the temperature was only 99.5°, there was no complaint of pain, nor did 
the urine exhibit any decided change from its usual condition. The fee- 
bleness of the pulse, contrasting strongly with its previous tension, led to 
an examination of the heart f an extensive exudation in the peiicardium 
was detected. At the autopsy, two days later, the diagnosis of pericarditis 
was confirmed. 

Uraemia may manifest itself in most diverse ways : sometimes it is as 
dyspepsia and chronic diarrhoea, with or without vomiting ; sometimes it 
appears as asthma or obstinate bronchitis ; again it may be manifested by 
convulsions, which are indeed occasionally the first symptoms leading to a 
thorough investigation of the case. Any of these conditions in an indi- 
vidual more than thirty years of age, should be a signal for repeated exami- 
nations of the urine ; on the other hand, every patient known to suffer 
from renal cirrhosis should be submitted to a tliorough examination of in- 
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temal organs — the heart and lungs especially — when a temporary ^ure 
of the health is observed. 

Since none of these symptoms point directly to the kidney as the sonrce 
of the difficulty, or as the organ in which the general morbid condition can 
be detected, the examination of the urine is but too often overlooked ; or 
if made, it consists merely in testing a single specimen for albumen. Such 
examination often furnishes negative results, which may be regarded by the 
physician as conclusive proof that the kidneys at least are not at fault ; his 
attention is therefore directed to other organs, and the real difficulty re- 
mains for a long time undiscovered. There ai*e various objective symp- 
toms which may lead the physician, or even the patient himself, to suspect 
renal disease and thus cause an early examination of the urine ; among 
these are frequency of urination, especially at night ; slight swelling of the 
feet ; firmness of the pulse, pulsation of the temporal arteries, pallor and 
dryness of the skin. Thirst and increased excretion of urine may lead the 
patient to fear that he is the subject of diabetes. In comparatively few 
oases the one symptom known to the laity as an indication of renal disease 
— dropsy — is present ; this occurs but rai-ely in primary renal cirrhosis. 
A sHght sweUing of the feet and ankles, causing an unusual tightness of 
the boot, may escape detection ; more pronounced dropsy is seen only 
when, from some fs^ure of the circulation, often temporary, the urinary 
secretion does not attain its usual amount ; such causes are fatty degene- 
ration of the heart, pericarditis, endocarditis, exposure to cold and moist- 
ure. Even in these cases the oedema and slight albuminuria, if detected, 
may be mistaken for consequences of the cai'ditic condition. 

The oai-liest, most pronounced, and constant symptoms of renal cir- 
rhosis are observed in the circulatory system ; indeed, the heart and ar- 
teries furnish information quite as significant and essential as the urine. 
The condition of the pulse, which is hard, full, and quick, is often of itself 
sufficient to direct attention to the urine. Actual measurements of the 
pulse show that the tension is really increased in this disease as much as 
fifty per cent above the normal ; sphygmogiaphic tracings also show the 
unnatural tension of the artery by the secondary waves. This condition 
of the pulse is associated with hypertrophy of the left ventricle or of the 
entire heart. Such hypertrophy is in itself, in the absence of valvular 
disease, sufficient to arouse a suspicion of renal cirrhosis. It is important 
to remember that in certain cases the heart may exhibit no hypertrophy, 
even wlien other characteristic symptoms are present, and when the autopsy 
reveals contracted kidneys. Cohnheim has emphasized the fact that this 
absence of cardiac hypertrophy is the rule in those cases in which amyloid 
degeneration complicates the renal cirrhosis ; it is therefore to be expected 
in the subjects of prolonged suppuration, syphilis, tuberculosis, eta The 
result of this hypertrophy of the heart and disease of the aj:ierie8 is a 
series of symptoms quite characteristic of thi aflfection — palpitation of the 
heart, *' rush of blood " to the head, congestion of the face, dizziness, epis- 
taxis, and often hemorrhage within the cranium. The so-called gallop 
rhythm of the heart — a doubling of the second sound — asserted by Po- 
tam to be characteristic of renal cirrhosis, has been recently shown by 
Frantzel to occur in other affections also. 

The relation between renal cirrhosis and the coincident cardiac hyper- 
trophy has been the subject of much dispute and investigation for many 
years past. By some it has been assumed that the cirrhosis wns the pri- 
mary affection, and that in consequence of the occlusion of numerous 
blood-vessels in the kidneys, the blood-pressure was increased and the hy* 
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pertrophy of the heai*t induced. Others have maintamed that the general 
disease of the arteries, in other organs as well as the kidneys, was the pri- 
mary difficulty and cause of cardmc enlargement. It would exceed our 
limits to recapitulate the observations, cliuical and experimental, which 
have been adduced to support each of these hypotheses. Notwithstanding 
the reported demonstration that, by transient Ugature of the renal arteries 
in dogs and rabbits, chronic interstitial nephritis and secondary cardiac 
hypertrophy have beeji induced (Qrawitz, Israel, Lewinski, denied by Zan- 
der), the weight of evidence indicates that the original affection is a disease 
of arteries throughout the body, as a consequence of which blood-pressure 
is increased and cardiac hypertrophy induced. Whether or not this gen- 
eral disease of the arteries is a result of the accumulation in the blood of 
materials which should be eliminated by the kidney, is undetermined. 

The diagnosis of the renal participation in the genei-al disease is made 
by the characteristic appearances of the urine. The quantity excreted is 
increased sometimes enormously (Bartels records a daily excretion of 12,000 
ac.) ; from 2,000 to 4,000 cc. is a frequent daily amount. In many cases 
the quantity excreted during the night is gieater than that passed by day^ 
and the patient's rest is disturbed by frequent calls to urinate. The urin^ 
is in consequence of its dilution of unusually light color, often with a green- 
ish tinge; it is of acid reaction, unless rendered otherwise by medication. 
The specific gravity is less than normal, usually about 1.010, varying vnth 
the amount excreted ; it is higher by day than at night, coiTesponding to 
the lessened excretion during the day. It is remarkable that during inter- 
current febrile attacks, the specific gravity remains, contrary to the usual 
rule, below normal ; an observation of this sort should dkect attention to 
the possibility of renal cirrhosis. 

The diminution in specific gravity seems to be dependent simply upon 
the polyuria and not upon a decrease in the amount of soUds excreted ; f or^ 
until the latter period of the disease, the amoimt of urea and salts remains 
at or near the normal figure. The phosphates are, however, retained to a 
considerable extent, and Fleischer observed that phosphoric acid adminis- 
tered to a subject of renal cirrhosis is not excreted as completely as by 
healthy kidneys. At a later period of the disease there is a retention of all 
the soUd constituents, including urea ; indeed, a somewhat diminished ex- 
cretion of urea is often observed during the earlier course of the disease. 
Fleischer found that a patient suffering from this affection excreted less 
urea than a healthy person, when both were kept upon the same diet. 

The urine usually contains albumen, though this may be absent for 
days or weeks at a time —an absence which sometimes misleads the physi- 
cian who is accustomed to regard non-albuminous urine as proof of the 
integrity of the kidney. The proportion of albumen is always small, usu- 
ally not more than 0.1 or 0.2 per cent ; yet such a percentage in so large 
a quantity amounts to several (three to six) grammes per day. It is notice- 
able that the urine excreted during the night is more frequently free from 
albumen than that evacuated during the day, a fact to be borne in mind 
in determining the nature of the complaint ; if the morning mrine only be 
examined, it may be found non-albuminous, yet later in the day it contains 
albumen. Physical exertion or mental excitement usually causes an in- 
creased excretion of albumen ; and ui^semic attacks or outbreaks of gout 
are preceded and followed for some time by increased albuminuria. 

The existence of renal cirrhosis is not excluded by the absence of albumei^ 
even upon repeated examinations, since a few cases are on record in whicU 
no albumen was at any time found in the urine, although the section re- 
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yealed unmistakable cirrhosis and the symptoms other than albominuria 
were characteristic. Indeed, Schuchai'dt records a carefully observed case 
in which the urine was always normal in every respect until just before 
death ; the autopsy revealed pronounced atrophy and inflammation of the 
kidney. 

But Uttle or no sediment is macroscopically visible. Upon microscopi- 
cal examination, however, there are found tube-casts, chiefly hyaline, but 
occasionally granular (Fig. 12). Now and then a c^t studded with cells 

from tne urinary tubules, or 
with luic acid, urates and 
oxalate of calcium, is ob- 
served. During trausieni 
exacerbations of the renal af- 
fection, and after uraemic or 
gouty attacks, a considerable 
number of epithelial casts 
and renal epithelial cells 
may be foimd in the urine. 
Leucocytes, and sometimes 
red corpuscles, are present 
in small number. 

Course and Duration, — 
The general appearance of 
the patient often betrays no 
especial abnormality, while 
at other times the skin is 
unusually pale, dry, and 
harsh. A frequent sjmp- 
tom is persistent and annoy- 
ing itching, which is present day and night, and drives the patient to des- 
peration. In other cases obstinate eczema is developed, which yields but 
slowly to treatment and breaks out afresh without provocation. The gen- 
eral nutrition usually remains unimpaired, though emaciation is sometimes 
observed, and the individual may complain of corresponding loss of 
strength All these symptoms occur, however, less frequently and with 
less prominence than during the coui*se of chronic parenchymatous ne- 
phritis. 

The disease may last for many years even after its discovery, and has 
usually existed for a considerable time before the diagnosis is made or its 
nature even suspected. On the other hand the life of the patient may be 
cut short by any one of the numerous compHcations so often observed, 
pmong them uraemia, cerebral hemorrhage, inflammation of the lungs or 
serous membranes, catarrh of the intestinal tract, or oedema of the lungs 
pr glottis. Recovery from pronoimced and undoubted cirrhosis of tiie 
kidney has never as yet been reported. 

Among the most characteristic, though by no means most constant^ 
symptoms observed are the changes which occur in the retina. These may 
be suspected from the impairment of vision of which the patient complains ; 
amblyopia, dimness of vision, muscse volitantes, and other distortions of the 
sight occur. An occasional incident is sudden and complete blindness 
affecting one eye and disappearing in the course of a few days ; in other 
instances both eyes are simultaneously affected, apparently from no anatom- 
ical change, but from incipient uraemia. 

In the retina there are observed yellow spots, which often surround the 
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optic papilla, but mate frequently are located in and around the yellow 
spot, where they are arranged as rays radiating from this point. In other 
oases the spots have no definite topographical relations either to the papilla 
or to the macula lutea. These spots are occasioned partly by fatty degen- 
eration in the granular layers of the retina, partly by hypertrophy of thQ 
nerve-fibres, both changes apparently resulting from pathological changes 
of the retinal vessels. Aside from this so-called " retinitis albuminurica " 
there is observed, in cases of renal cin*hosis, the appearance known as 
"choked di^," the result of venous congestion. All of these abnormaUties 
of the retina may subside when due to i*enal cirrhosis ; the last named, 
however, occasionally results in atrophy of the disk. Apoplexy of the retina^ 
as well as of the Imun, is often found in these cases of renal disease. 

Failure of the hypertrophied heart from fatty degeneration, or acute 
intercurrent disease, causes a change in the dinical picture : the urine be- 
comes less profuse, the specific gravity somewhat higher, the percentage 
of albumen is increased, digestive disturbances are aggravated, perhaps 
slight dropsy becomes apparent, and ursemic symptoms threaten. Second- 
ary dilatation of the heart, causing dyspnoea, asthma, palpitation, etc, vatay 
follow. 

Diagnosis, — The difficulties of diagnosis arise not from the resemblance 
of the symptoms to those produced by other affections of the kidney, but 
from the fact that these symptoms may be exhibited during a long period 
chiefly or entirely by other organs. After the polyuria, albuminuria, and 
tension of the pulse are recognized, the diagnosis is easy. A systematic 
examination of the urine in every case of disease would often reveal an un- 
suspected renal cirrhosia It is readily distinguished from acute and 
chronic parenchymatous nephiitis by the profuse excretion of urine, its clear 
color, low specific gravity, slight sediment, and small percentage of albu- 
men ; the absence of dropsy, the presence of lesions in the heart, arteries^ 
nervous system, and eye are additional factors in making up a diagnosis. 
During acute exacerbation the urine may present the chafes characteristic 
of acute inflammatory process and dropsy may be present ; indeed, there 
may be an acute nephritis engrafted upon an undiscovered renal cirrhosia 
After the subsidence of this, however, the features of the latter affection 
persist In the absence of cardiac hypertrophy — either from temporary 
cause or from a complication with amyloid degeneration — the urine may 
be diminished and the percentage of albumen increased ; indeed, dropsy 
may exist in slight degree. 

The distinction from simple amyloid degeneration of the kidney is 
rarely difficult ; for in the latter condition the urine is less abundant and 
contains a greater percentage of albumen ; there is no evidence of cardiac 
hypertrophy or changes in the retina, while there is usually enlargement 
of the spleen and liver ; the history, too, indicates the origin and nature of 
the affection. The complication of renal cirrhosis with amyloid degenera- 
tion produces a puzzling condition which cannot always be recognized ; for 
there may be no changes in the heart or arteries, while the other symp- 
toms indicate interstitial nephritis. The polyuria may lead to a diagnosis 
of diabetes insipidus ; indeed, it is probable that this mistake is not rare. 
Careful consideration of the other features in the case will easily lead to a 
correct distinction between the two. 

Senile atrophy of the kidney, though perhaps indistinguishable from 
renal cirrhosis by post-mortem inspection of the organ, is easily distin- 
pfuished clinically ; for this purely senile atrophy is accompanied with a 
diminished rather than an increased excretion of urine ; there is no cardiac 
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hypertrophy nor increased arterial tension ; albuminuria is rare and ursemia 
absent. 

In his ardent search after latent renal cirrhosis, the physician must 
guard against the temptation to make this diagnosis in coses of intermit- 
tent or persistent albuminuria when the other symptoms are absent ; for 
such albuminuria may exist without any form of renal disease, and its oo- 
currence is usually preceded by symptoms in the circulatory and digestive 
organs at least which explain the significance of the albumen. The coin- 
cidence of increased arterial tension, persistent headache, dyspepsia or 
diarrhoea with albuminuria, should be regarded as strongly suggestiye of 
i*enal cirrhosis and as ground for maintaining a constant supervision of the 
patient. Yet it must be admitted that, even vrith the most cai-eful atten- 
tion to all diagnostic points, cases occur in which the presence or absence 
of renal cirrhosis can be determined only after considerable time Las 
elapsed. It is certain that intermittent or constant albuminuria, even 
associated with a decided increase of vascular tension, may last for some 
months and then disappear permanently. Possibly such cases are really 
instances of incipient or localized renal cirrhosis, or the albuminuria may 
originate in conditions independent of the kidney. Such cases must be 
distinguished from those of genuine and undoubted renal cirrhosis in 
which remissions lasting, perhaps, weeks or months occur, during which 
periods no albumen is found in the uiine. 

Prognosis. — No instance of recovery from pronounced and undoubted 
renal cirrhosis is yet recorded ; yet the affection is not incompatible with 
many years of comparatively good health. Instances are known in which 
patients have survived fifteen and even twenty years after the detection of 
the renal affection, and the physical and mental powers are frequently re- 
tained without serious impairment for six or eight years. Yet the con- 
dition is Uable to so many complications, often fatal, that no security to 
life is afforded. CerebnU hemon'hage, uraemia, oedema of the lungs and 
glottis, may occur suddenly in the midst of apparent health. 

Treatment. — The object of treatment is in the majority of cases merely 
the protection of the patient from the consequences of the disease ; for the 
n&ture of the primaiy affection is often undiscoverable. The attempt to 
arrest the increase of connective tissue in the kidne}' by remedies addressed 
to that organ must be, and as a matter of fact is, futile, since this cirrhosis 
is merely one result of a constitutional condition. In those cases in which 
a definite cause can be assumed, such as s^'philis or lead poisoning, the 
administration of remedies known to counteract these specific influences is 
occasionally followed by success. The iodide of potassium with or without 
the bichloride of mercury has been known to aiTCst the morbid changes in 
the kidneys and arteries, and thus to restore the individual to compai-ative 
health. Since, moreover, a syphilitic taint may lurk unsuspected and un- 
discovered, the iodides may be in almost every case administered with 
propriety. 

In most instances, even in some of undoubted syphilitic history, these 
remedies produce no appreciable effect in arresting or even retarding the 
morbid process. Certain other drugs have seemed at times beneficial ; thus 
Bartholow recommends the chloride of gold, and says, "Better results 
even "(than the iodides), "the author believes, are procured ivom the 
careful and persistent administration of the chloride of gold or of gold and 
sodium." " These remedies, intended to arrest the hyperplasia of the con- 
nective tissue, should be prescribed with a definite relation to the presumed 
cause — iodide of potassium and bichloride of mercury, in those with a 



Digiti 



zedbyC^OOgle 



DISEASES OF TUE KIDNEY. 219 

sjpbilitio history ; iodide of potassium in those ]X)isoned by lead ; and 
chloride of gold and arsenic in those cases of unknown origin." 

Aside from such measures of doubtful utility, nothing can be done by 
drugs to check the increase of connective tissue in the kidney or the de- 
feneration and thickening of the arteries. The treatment consists simply 
in efforts to maintain the nutrition of the patient, and to avoid the numer- 
ous comphcations which beset him in the course of the disease. 

A judicious diet constitutes a most important feature of the treatment. 
The food should be nutritious and plentiful, but contain no more nitro- 
genous matter than is necessary for health. The diet may consist largely 
of milk, eggs, and vegetables ; fat meat is permissible, but lean meat should 
be taken sparingly. Wined and Hquors of all kinds should be avoided un- 
less required for pui-poses of stimulation. These dietetic principles, though 
generally applicable, must not be regarded as inflexible miles ; individual 
wants and pecuUarities often require the use of beer or light wines ; the 
obstinate dyspepsia which so annoys and debihtates the person, may be re- 
lieved by these when other measures fail. Careful observation of the effects 
upon the general condition and the state of the urine must constitute a 
considerable factor in prescribing the diet. 

The body should be warmly clothed, the skin being protected by wool 
in all seasons ; the greatest care should be taken to avoid exposure to cold 
and moisture, since simple wetting of the feet may precipitate a ui'semic 
attack. Residence in a warm, dry, and uniform climate has sometimes 
seemed to retard or even to arrest the disease. 

Rsst of body and mind is conducive to the welfare of the patient and 
the avoidance of comphcations. Prolonged mental exertion and intense 
excitement may, like excessive bodily exercise, provoke rapid progress of 
the disease or the outbreak of comphcations. It is not desirable to confine 
the patient to bed or to forbid ample exercise, except during those periods 
when the heart is especially feeble. It is only necessary to avoid excess of 
bodily and mental activity which a healthy man may undertake with im- 
punity ; for the subject of renal cuThosis is an invahd, however objection- 
able and unfounded this idea may seem to him. 

The loss of albumen can be readily compensated through the food, and 
does not constitute an important factor of the complaint. 

Among drugs, iron, quinine, and mineral acids may be administered 
almost continudly. After a long course of iron, headache and gastric dis- 
turbance are indications for its discontinuance ; it should be renewed after 
an interval of rest Some experimentation may be necessaiy to discover 
the mo3t suitable form for the administration of iron ; the most generally 
useful is R^sham's mixture, though the citrate of iron and quinine may be 
substituted for a time with advantage. 

Some of the complications which render this disease so dangerous 
arise from hypertrophy of tlie heai*t and degeneration of the vascular 
walls. We are acquainted with no means for arresting either of these 
processes ; in fact, an attempt to prevent the cai*diac hypertrophy would 
be unjustifiable and, if successful, disastrous, since the continued activity of 
the kidney can be maintained only by increased effort on the part of the heart 
The only safety against complications on the part of the circulatory organs 
hes in the avoidance of physical and mental exertion and excitement. At 
a later period it may become necessary to stimulate rather than quiet the 
heart; for after a time the compensatory hypertrophy, which at first 
enables the kidneys to excrete the usual amount of solids, fails to keep 
pace with the increasing degeneration of these organs, or gives place to 
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dilatation or fatty degeneration of the heart-musde. This failure of tbe 
heart is indicated by tiie diminished excretion of urine and by the increasod 
percentage of albumen ; it calls for oiurdiac stimulants, especially digitali& 

A ursemic attack may be expected, if the amount of urine is de- 
cidedly deci-eased. Many premonitory eigna may occur ; such are muaeo- 
lar twitchings, sudden failure of sight, double vision, intense occipital 
pain, cerebral excitement, insomnia, etc The occurrence of any of these 
should lead to an immediate examination of the urine ; if the amount is 
decreased, the albumen increased, or the solids lessened, the skin and 
bowels should be stimulated without waiting for pronounced ursemie 
symptoms. Purgatives and a hot bath or wet-pack often suffice in the 
earlier stages of the disease ; at a later period it is necessary to employ 
pilocarpine subcutaneously, as already directed. The inhalation of chloro- 
form or amyl nitrite, chloral by the mouth or rectum, or a hypodermic in- 
jection of morphine in large doses, as practised by Loomis, may be required 
to control the con7ulsion& 

In the treatment of tlie numerous complications which arise in the 
course of the disease — dyspepsia, diarrlioea, inflammation of serous mem- 
branes, asthma, etc^-one fact is to be borne in mind, namely, that since 
the renal activity is impaired, the elimination of drugs is less rapid and 
complete than in other conditions ; hence powerful remedies, especially 
narcotics, must be employed with the greatest caution. Some of these 
complications, especially those manifested by the digestive tract, may be 
averted and abated by the daily use of warm baths, whereby the ex- 
cretory activity of the skin is favored. The various troubles originating 
in cerebral congestion may be to some extent avoided by securing regular 
evacuations from the bowels ; in case of emergency such congestion may 
require venesection, though depressing measures are in general contra- 
indicated. 

Fatty Degeneration of the Kidney. 

This condition is usually associated with fatty degeneration of other 
organs, and is found in various anaemic and cachectic states — con- 
sumption, scrofula, pernicious anaemia after profuse hemorrhage, chronic 
suppuration, etc. It is observed as an accompaniment of acute febrile 
affections, especially the infectious diseases; it may result from ex- 
tensive disease or injury of the skin, such as bums, and may follow the 
prolonged or excessive use of various toxic agents, such as phosphorus^ 
arsenic, etc. 

Fatty degeneration is frequent in old age without other apparent cause ; 
it is then usually associated with a similar condition of the liver and of the 
heart 

This state of the kidney is not usually recognizable during life. It is 
often accompanied by a sUght albuminuria, and it is said that in a 
few cases fat has collected in appreciable quantity so as to make a slight 
scum upon the surface of the urine. Since the fatty kidney performs 
fairly well ita functions, and since other organs similarly affected 
(especially the heart) are apt to fail earlier than the kidney, the con- 
dition of the latter constitutes no imperative requirement for medication ; 
moreover, treatment offers a hope of success only when it can be 
employed for the removal of a known cause, such as anagmia or phoa- 
phorus poisoning. 
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Suppurative Nephritis. 



This form of renal inflamtDation differs from Bright's disease both 
anatomically and etiologically ; it is not a diffuse but a circumscribed in- 
flammation. 

Etidogi/, — ^It may result either from direct extension of a previous in- 
flammation, or from metastasis, the transfer of inflammatory elements 
from other organs by means of the blood ; also from direct mechanical in- 
jury to the kidney. 

Suppurative inflammation by extension of the inflammatory process 
is most frequent after cystitis and pyelitis ; it so frequently follows the 
last-named affection that it is often termed pyelo-nephritis. This name is 
properly applied only to cases of suppuration in the kidney following 
pyelitis, and ignores instances in which the disease is produced by other 
influences. It may also be induced by the extension of a perinephritio 
inflammation, the result of wounds or injury in the renal region. 

Concretions in the substance of the kidney, infectious emboli from dis- 
tant foci of inflammation, are occasional causea It is possible that certain 
acrid diuretics, such as cantharides, copaiba, and turpentine, may by 
simple contact arouse suppurative inflammation in the pelvis and the 
kidney. ^ 

Suppurative nephritis of metastatic origin may occur during any of the 
septic diseases ; it is not unusual in pyaemia, septiceemia, puerperal fever ; 
but occurs with especial frequency in cases of ulcerous endocarditis. Yet 
it may also result from local inflammations of septic origin without general 
infection ; Bottcher has described a remarkable case of pulmonary ab- 
scess, with secondary abscess in the kidney ; in the latter were found 
elastic fibres from the lung, demonstrating the origin of the local renal in- 
flammation in an embolus from the lung. 

The extension of inflammation from the tissues surrounding the kidney 
or from the lower urinary channels is the most frequent cause of suppura- 
tive nephritis. Thus it occurs as the result of psoas abscess, tuberculosis 
of the vertebrae, abscess of the liver or of the spleen ; more frequently 
from inflammation in the bladder or the pelvis of the kidney ; and these 
may be in turn induced by most diverse pathological processes and oper- 
ative procedures in any portion of the urinaiy channel Thus the presence 
of stones in the bladder or in the pelvis of the kidney, occlusion of the 
ureter by renal calculi, hypertrophy of the prostate are sometimes followed 
by suppurative nephritis ; the numerous conditions of the bladder and 
ureter which require operative interference are extremely productive of 
renal suppuration. Paresis of the bladder as it occurs during disease of 
the spinal cord and in old age from hypertrophy of the pi'Ostate, strict- 
ure of the urethra, phimosis, frequently call for surgical interference, which 
is apt to be followed by suppurative nephritis. In previous pages atten- 
tion has been already directed to the condition known as " negative press- 
ure ** — that condition in which, in consequence of obstruction to the 
evacuation of the urine, distention and increased pressure in the urinai-y 
channels behind the obstniction occur. The sudden relief of this in- 
creased pressure by the removal of the previously existing obstruction is 
followed by intense congestion and inflammation of the previously dis- 
tended channels ; hence it happens that operations for phimosis, division 
or divulsion of a narrow stricture, the evacuation of the bladder by lithot- 
omy or lithotrity, even the introduction of a catheter, may be sufficient to 
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induce this inflammatory process. The frequency of suppurative nephritis 
after tliese surgical procedures has caused the adoption of the name " sur- 
gical kidney " to designate this affection. 

It is worthy of note that although the inflammatory process usually in- 
volves the bladder before proceeding to the kidney, yet in some cases 
severe and even fatal inflammation of the latter organ occurs without pro- 
nounced inflammation of the lower urinary passagea In some few cases 
the formation of concretions in the substance of the kidney itself has been 
followed by suppuration in the organ ; renal abscesses are occasionally 
found in the subjects of diabetes. Bare cases are recorded in which sup- 
purative nephritis appears to have been the direct result of injury, such as 
a blow or wound over the kidney ; in such instances the renal inflammation 
is usually subsequent and apparently secondary to suppuration in the peri- 
nephiitic tissue. In still other cases no cause can be assigned for the 
origin of the disease. 

Morbid Anatomy, — This varies with the stage of the affection. The 
size of the organ may not be abnormal, but its 8ui*face and parenchyma 
are studded with grayish points, often round, at times linear, and varying 
in size from the Hmit of the visible upward. At a later stage abscesses are 
seen ; indeed, the entire organ can be transformed into a mass of pus 
from the coalescence of the initial abscesses. 

The capsule of the kidney is thickened and adherent, and at times per- 
forated by openings which may*lead into any of the neighboring organs — 
colon, liver, lungs, small intestine, stomach, into the peiitoneal cavity or 
even through the abdominal wall ; in other cases the pus does not extend 
beyond the mass of fat which envelops the kidney, but this may be so en- 
larged and distended as to constitute an extensive tumor readily percepti- 
ble through the abdominal walk In many instances the pus undergoes 
cheesy degeneration, which may be followed by calcification, at least in 
spots. Sometimes the cheesy mass is more or less completely absorbed 
and replaced by a growth of connective tissue, which results in contraction 
and deformity of the kidney. 

The extent and subsequent changes depend largely upon the cause of 
the suppuration ; when due to inflammation of the lower urinary passages, 
concretions, or traumatic influence, the inflammation is often limited to 
one kidney ; if caused by metastatic deposits, on the other hand, both 
kidneys are usually affected. 

Upon microscopic examination a considerable portion of the renal sub- 
stance may be found of normal appearance ; in the inunediate vicinity of 
the abscesses there are evidences of acute inflammatory condition. Upon 
examining a mUiary abscess there will always be foimd, in cases of metas- 
tatic origin, and often in those resulting from inflammation of the bladder, 
masses of micrococci in the walls of the abscess and mingled with the pus. 
If the observer be fortunate enough to have included in his section an in- 
cipient abscess, so small that the contents do not fall out in the prepara- 
tion of the object, he will find that the centre is composed of a mass of 
these spherical bacteria, usually constituting an embolus in a minute 
blood-vessel — one of the intertubular capillaries or a capillary loop in a 
glomerulus. Occasionally such an embolus is found before suppuration 
has occurred ; the mass of micrococci is surrounded by a zone of inflamed 
renal tissue, the epithelial cells being swollen and granular ; a few scat- 
tered leucocytes are observed, indicating the beginning of abscess forma- 
tion. 

In metastatic suppurative nephritis the masses of micrococci are often 
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observed as grayish stripes, which are found to be blood-vessels filled with 
these organisms. In the cases which arise by extension from the bladder 
and ureter, the bacteria are observed as plugs filling the urinary tubulea 

The pelvis of the kidney usually exhibits morbid appearances ; it is 
dilated, ihe mucous membrane is swollen, perhaps eroded and coated with 
thick mucus and pus. The ureter is the seat of similar changes. CalcuH 
or masses of pus are found in the pelvis and in the dilated ureter. 

SymptomH, — The symptoms vary according as the pelvis of the kidney 
is or is not extensively imphcated in the inflammatory process, the symp- 
toms of pyelo-nephritis. being somewhat different from tliose of a suppu- 
rative inflammation limited to the kidney alone. 

In the latter case the recognition of the affection is ordinarily difficult 
or impossible. So long as the pus is produced as miliary abscesses only — 
a condition usually consequent upon ulcerous endocarditis or other septic 
process — no symptoms are obseiTed which direct attention especially to 
the kidney ; there may be a chill and fever, but these occur as a part of 
the primary affection. The collection of pus in larger quantities is usually 
followed by the familiar symptoms of such condition — repeated chills, re- 
mittent fever, profuse perspiration, emaciation, and diarrhoea ; while these 
symptoms indicate suppuration in some internal organ, they do not locate 
the process in the kidney. • 

Sooner or later various symptoms may be manifested which indicate 
that the renal tissue is the seat of a morbid process. Pain and tenderness 
upon pressure in the region of the kidney are frequent, though by no means 
constant phenomena. The pain is most severe in the loin, but radiates 
toward the navel, into the groin and down the thigh ; contraction of the 
cremaster is often observed. Limitation in the movement of the lower 
extremity on the corresponding side is an occasional symptom, more fre- 
quent after the inflammation has extended to the perinephritic tissue or 
the pelvis. Sometimes the patient can rest easily only on the opposite 
side ; or he may find least discomfort when he lies upon the abdomen. 
Tne pain is often intermittent or remittent in character, and is sometimes 
increased to an agonizing degree. 

A tumor may be observed when the suppuration has become extensive. 
This is rarely seen imtil the pus has broken into the pelvis of the kidney. 
The distinction of this from other tumors which may occupy the same 
lo3J,Uty is by no means easy. The extent and location of these tumors may 
vary considerably, and they present no peculiar and characteristic featurea 
Distinct fluctuation is not frequent. Abscess of the kidney can sometimes 
be distinguished from perinephritic abscess by the fact that the former is 
less profuse and is susceptible of more definite Umitation ; from tumors of 
the spleen and Uver by the absence of movement during respiration, and 
by palpation, since the fingers can be inserted between tiie tumor and the 
spleen or liver. 

The urine furnishes some information ; the most constant abnormal 
ingredient is blood, which may be present in such amount as to give the 
urine a smoky color, or in such small quantity as to be recognizable only 
by the microscope. Pus may be absent until an abscess of considerable 
size has opened into the pelvis ; and even if present, the source of the pus 
cannot be definitely located, unless accompanied by other elements, such 
as fragments of renal tissue. Even though there exist a tumor in the 
renal region, one cannot be sure that pus found in the urine proceeds 
from the kidney substance or renal pelvis; thus Ogle observed a case 
in which a large abscess formed behind the left kidney from caries of the 
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second lumbar vertebrae ; the pus burrowed downward and broke into the 
bladder. 

The mine always contains albumen, which may be no greater in amoimt 
than is naturally furnished by the pus and blood present ; in pyelo-ne- 
phritis, on the other hand, the amount of albumen often exceeds that which 
would correspond to the pus, and may be considerable even when there is 
but little sediment Tube-casts are often found, usually only the hyaline 
and granular forms, though occasionally an epithelial cast or one composed 
whoUy of bacteria is discoverd. J 

In a few cases small portions of renal tissue have been expelled with 
the urine ; Wiederhold saw such a piece as large as a pigeon's egg and 
containing distinct urinary tubulea The discharge of such pieces locates 
definitely the seat of the suppuration, but is so rarely observed as to be 
practically unavailable. 

So soon as the pus has escaped into the perinephritic tissue, various 
additional symptoms may be manifested. The pus may burrow into the 
skin, which becomes swollen, oedematous, and doughy ; or it may perforate 
the intestine, causing purulent stools ; into the peritoneum, etc ; indeed the 
case then becomes one of perinephritic inflammation. In a few cases pa- 
ralysis of oye or both legs has been seen, apparently the result of an as- 
cending neuritis, originating in or around the kidney and extending to the 
spinal cord. 

In most cases of suppuration in the kidney the pelvis becomes sooner 
or later involved in the morbid process. In many other eases the inflam- 
mation has extended from the pelvis to the kidney. A suppurative ne- 
phritis is, therefore, either from the beginning or at a later stage, a pyelo- 
nephritis ; the inclusion of the pelvis in the morbid condition renders the 
diagnosis less difficult 



Pyelttis and Pyelo-nephbttis. 

In every case of pronounced pyelitis the inflammatory process extends 
to the renal papillee which project into the pelvis ; anatomically, therefore, 
there may be no grounds for distinguishing a pyelitis from pyelo-nephri- 
tis, but clinically such distinction is quite important ; an inflammation of 
the pelvis implicating only the papillary portion of the kidney is distinct 
in symptomatology, prognosis, and treatment from one in which the in- 
flammation extends to the deeper portions of the organ. 

Pyelitis may be a primary or secondary aflection, and may pursue an 
acute or chronic course ; it is usually chronic and secondary, and, therefore, 
like cystitis, a symptom of other morbid conditions Its course, duration, 
and termination are determined largely by the aflfection which produces it 

The inflammation is at first catarrhal, but mav rapidly become purulent 
or hemorrhagic ; croupous and diphtheritic innammations of this as of 
other mucous membranes are observed in the coturse of certain infectious 
diseases. Yet diphtheritic pyelitis is far less frequent than the report of 
autopsies indicates ; ulceration and necrosis of the mucous membrane is 
not necessarily an evidence of diphtheritic inflammation, since it is a fre- 
quent feature of simple purulent pyelitis. Some blood escapes into the 
pelvis during the ordinary catarrhal and purulent inflammation ; the quan- 
tity is much greater in those constitutional conditions which include a 
tendency to extravasations in the mucous membranes generally, presuma- 
bly from abnormal conditions of the blood or blood-vessels — scurvy, per- 
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nicious ansemia, hemorrhagic small-pox. OUivier has described under the 
name pyelo-nephrite hemato-fibrineuse a hemorrhagic form of pyeUtis which 
is peculiar to old age, and is apparently a local manifestation of general arte- 
rial disease ; there exists a sclerosis of the arteries and consequent tendency 
to the formation of aneurisms. The rupture of miliary aneurisms in the pel- 
vic mucous membrane is followed by the formation of clots, which are sup- 
posed to produce an inflammation by mechanical irritation. 

EiMogy, — Simple retention of urine, due to some mechanical impedi- 
ment in the urinary channel, is sufficient to produce pyeHtis ; this inHam- 
mation is therefore a frequent sequence of urethral stricture, prostatic hyper- 
trophy, vesical calculi or neoplasms, paresis of the bladder, tumors (especially 
cancerous) of the womb, pregnancy, etc The ammoniacal decomposition 
of the urine is not essential for the production of pyeUtis, though the in- 
flammation is much aggravated when such decomposition occurs. So long 
as the surgeon refrains from instrumental interference in the bladder and 
lU'ethra, the urine retained in the pelvis and bladder rarely undergoes the 
ammoniacal change ; and if such instrumental interference — the introduc- 
tion of a catheter, dilatation of a stricture, removal of a vesical stone, etc. 
— be intelligently performed, but Httle if any aggravation of either pyelitis 
or cystitis need occur. When, however, such operation is performed with- 
out reference to the condition of the bladder, an aggravation of an existing 
pyelitis, usually with ammoniacal fermentation of the retained urine, is the 
i-egular result (see Urethral Fever). 

PyeUtis also arises as a simple extension of inflammation, most fre- 
quently in the bladder, but occasionally in the kidney or perinephritic tis- 
sue. Cystitis induced by mechanical irritation of a stone, even without 
instrumental interference, usually produces pyeUtis also— a compUcation 
which materiaUy lessens the patient's chances for recovery after operation ; 
hence the earUest possible removal of the stone is desirable. 

It is a famiUar observation that pyeUtis is a frequent affection during 
pregnancy as weU as in the puerperal state ; also after gynecological op- 
erations. Different etiological factors are responsible for various casea 
There can be no doubt that the pyelitis which originates during pregnancy 
is frequently produced by simple retention of urine in consequence of 
compression of the ureters by the enlarged utei-us ; while the cases which 
arise after deUvery are produced partly by the extension of pelvic inflam- 
mations and partly by tiiie sudden evacuation of the urine previously re- 
tained in the distended pelvis ; probably many of the so-caUed " idiopathic" 
cases of puerperal pyeUtis originate in this way. It is worthy of note that 
even when pyelitis seems unmistakably to have been produced by an ex- 
tension of vesical inflammation, the mucous membrane of the interven- 
ing ureter may exhibit Uttle or no abnormaUty. 

The acute and ^vere infectious diseases may produce an inflammation 
of the renal pelvis as of other mucous membranes ; among these are cholera, 
smaU-pox, diphtheria, and the septic diseases ; diabetes and the acute 
p^astro-enteritis of nursUngs are also frequently compUcated with pyeUtis. 
The inflammation which occurs during the acute infectious diseases is 
often croupous or diphtheritic ; it possesses comparatively Uttle clinical sig- 
niiicance because it is often overlooked, and because its importance is 
overshadowed by the constitutional affection. 

Foreign bodies in the pelvis — blood-clots, fragments of tissue, parasites 
— arouse pyeUtis either by direct mechanical irritation or by serving as 
nuclei for the formation of renal calcuU ; calculous pyeUtis is doubtless the 
most frequent of aU forma 
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The admiDistration of certain irritant drugs — cantliarides, balsams, 
turpentine, etc. — is credited with the responsibility for certain (doubtless 
rare) cases of pyelitis, usually of the croupous variety. Neoplasms may 
also originate the disease ; it is a regular feature of cancer or tuberculosis 
of the pelvis or kidney. 

In a certain number of cases no definite cause can be assigned ; hence 
they are referred to "taking cold." 

The implication of the kidney may consist merely in a catarrh of the 
straight tubules, or may amount to a suppurative nephritis ; tlie extent of 
the renal implication is determined chiefly by the cause. Suppurative 
nephritis is especidly frequent in those cases produced by inflammation 
and operation in the lower portion of the urinary channel 

Morbid Anatomij. — The morbid appearances vary according to the stage 
and degree of the inflammation ; they are in gener^ those of catarrh of a 
mucous surface. Ulceration may occur even when no foreign bodies are 
present In cases of chronic pyelitis capillary new formations project into 
the cavity, covered with a deposit of urates and phosphates. Dilatation of 
the pelvis is usual in chronic and frequent in acute pyelitis ; it seems to 
result from temporary occlusion of the ureter, either by simple swelling of 
the mucous membrane, or by plugs of mucus, pus, and blood. Hydro- 
nephrosis and pyonephrosis in slight degree may occur ; indeed, extreme 
dilatation of the pelvis and consequent atrophy of the renal tissue is a pos- 
sible result. Masses of cheesy pus mixed with luinary salts are commonly 
found. 

When the kidney also is inflamed, it presents the morbid appearances 
of suppurative nephritis or of a diffuse .inflammation, at first affecting the 
pyramids and subsequently involving the cortical portion ; chronic inter- 
stitial nephritis, and even complete atrophy of the kidney may follow the 
occlusion of the ureter and pelvis by caseation and calcification of pua 

Symptoms. — Simple catarrhal pyelitis often exists undetected during 
life, partly because it may occur without pronounced subjective symptoms, 
and partly because the objective symptoms are chiefly to be discovered by 
an examination of the urine — which is not always made ; in many cases, 
too, the primary lesion is of such a nature as to obliterate the distinctive 
features of pyelitis ; such is the case when it results from chronic cystitis, 
puerperal affections, operations upon the pelvic viscera, etc 

Acute pyelitis may be ushered in with severe chill and fever, perhaps 
vomiting also ; acute pain over the kidney and radiating into the groin 
may be experienced. Such cases are comparatively rare, and are distinctly 
observed chiefly during pregnancy and the puerperal state, and as a com- 
plication of gonorrhoea. 

In chronic cases there may be no distinctive symptoms aside from the 
characters of the urine. When associated, as it frequently is, with cj-stitis, 
frequent and somewhat painful urination may be the subject of complaint, 
the patient voiding but little urine at a time. This symptom is also seen 
without inflammation of the bladder, when the pyelitis is of calculous 
origin ; and because associated with pus and blood in the urine, it may 
mislead the physician into a diagnosis of cystitis. 

Pain in the loin is a frequent though not constant symptom ; it may 
be of a dull aching character and occasionally sharp and severe, suggestive 
of renal colic. In the latter case it is felt along the course of the ureter, 
in the genitals, perhaps in the thigh. This pain seems to be caused largely 
by transient hydronephrosis ; it varies in severity with the freedom with 
which the urine is discharged, being greater when temporary obstruction 
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and oliguria exisi It may be felt over both kidneys, even when the in- 
flammation exists on one side only. There is frequently some tenderness 
upon pressure over the kidney. 

Variations in the quantity of pus discharged with the urine are often 
quite characteristic of this affection. If the ureter of the affected side be 
obstructed by pus, mucus, concretions, etc., the pus disappears from the 
urine evacuated, since this is furnished by the healthy kidney ; after a time 
the obstruction is overcome and a sudden discharge of pus with the urine 
is noticed. These phenomena are accompanied by corresponding symp- 
toms ; during the excretion of clear urine— while the opposite ureter is 
obstructed — constantly increasing pain and tenderness on the affected side, 
perhaps a chill, fever, and vomiting are noticed. The copious evacuation 
of turbid urine occasions an immediate subsidence of these symptoms. 

In occasional cases the obstruction to the ureter produces such a de- 
gree of hydronephrosis as to cause a perceptible swelling in the region of 
the kidney. The dimensions of this tumor vary with the other symptoms ; 
it increases in size when the urine becomes clear and the pain severe, and 
diminishes when the pus is again discharged and the pain subsides. 

The characters of the urine 
vary with the cause and compli- 
cations of the pelvic inflamma- 
tion. If there be no ammonia- 
cal decomposition in the lower 
urinary channels, the urine is 
acid, pale, and in a pronounced 
case has a low specific gravity, 
due to the fact that the quan- 
tity excreted in twenty -four 
hours is much increased (even 
to twice the usual amount). 
This polyuria is especially great 
in cases where chronic inflam- 
mation and cirrhosis of the kid- 
ney have supei*vened. It may 
be so pronounced as to mislead 
into a diagnosis of diabetes in- 
sipidus, a mistake to which Op- 
polzer called attention. 

The sediment contains pus and blood, the amount varying at different 
times even in the same case (Fig. 13). The pus-corpuscles are often massed 
into plugs or threads, similar to those produced in the urethra during 
gleet Numerous epithelial cells are seen, and it has been asserted that 
the locaUty of the suppuration can be recognized by the appearance of 
these accompanying cells. Now, it is true that in pyelitis short columnar 
cells with large nuclei, adherent in masses, are especially frequent ; but 
neither the arrangement nor the form of the' cells is characteristic of pye- 
litis ; for these, as well as the caudate and bipolar cells often considered 
characteristic of this affection, are also produced in the bladder and 
urethra. It is unsafe, if not impossible, to base a diagnosis of pyehtis upon 
the epithelial cells found in the sediment. 

So soon as the inflammation has extended to the tubules of the kidney 
(and even before, if there be decided fever) hyaline casts appear in the 
sediment ; the presence of granular casts may be regarded as indicating 
the implication of the kidney, i.e., pyelo-nephritis. In cases of cysto- 




Pio. 18.— Sediment from Acute Pyelitis ; Epithelial CeHi 
from the Pelvis, Leucocyten, and Blood -oorpusclea. 
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pyelitis, casts composed of or thickly covered with bacteria are seen 
(Fig. 14). 

The urine always contains albumen, even though but little pus be pres- 
ent ; the extension of the inflammation to the kidney is indicated bj a 
still greater percentage of albumen. This excess of albumen over the 
quantity which can be expected from the amount of pus present is, there- 
fore, in afebrile oases, an important item in recognizing the implication of 
the kidney ; yet it is less decisive than the evidence furnished by the mi- 
croscope. 




Pia. 14.~Sediment from Pj-elo-nephritte ; Casta studded with BaoterlA, Epithelium from the Pelvis, 
Leucocyted, Blooid-oorintscles and scattered Bacteria (Fttrbr l nger). 

The kidney becomes the seat either of a diffuse inflammation sometimes 
terminating in cirrhosis, or of a suppurative nephritis. The latter is the 
rule when cystitis also exists — therefore, after injudicious use of the catheter 
or instruments — and is especially frequent in old men at the commencement 
of "catheter life." This compHcation is marked by remittent fever, fre- 
quent clulls, somnolence, a small and rapid pulse ; in short, the features of 
subacute ursBmia or pyeemia. In old men the fever and constitutional dis- 
turbance may be slight, and the source of the difficulty overlooked. 

The pyelitis of the puerperal state is usually indicated by pronounced 
symptoms which cannot be overlooked nor misinterpreted. Its onset is 
marked by chill, fever, and pain over one or both loins ; there is decided 
tenderness in this locality. The pain is acute and may simulate renal 
colic. The urine is acid and contains a decided amount of albumen and 
some pus. 

An acute pyelitis is occasionally seen during or immediately after gon- 
orrhoea ; it is secondary to cystitis and is marked by pronounced symptoms 
— chill, fever, severe pain in the loin, occasionally vomiting and intense 
headache. In the Venereal Clinic at Vienna, Finger saw this complication 
twelve times among four hundred and ninety-five cases. It is usuallv of 
brief duration ; is favored by bodily exertion and indulgence in alcoholica 
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In a few cases the subsidence of the pyelitis has been accompanied by the 
disappearance of both cystitis and gonorrhoea. In a few rare cases (Vidal, 
Rosenstein) severe pyelo-nephritis has originated during the course of 
gonorrhoea and has become chronic. 

Diagnosis. — A pronounced case of acute pyelitis is as a rule easily rec- 
ognized by the symptoms abeady mentioned. 

Chronic pyelitis, on the other hand, is frequently for a long time over- 
looked ; and when pus is discovered in the urine, great care is necessary 
in distinguishing between pyelitis and cystitis. The reaction of the urine 
does not serve to differentiate, since it may be acid or alkaline in either of 
the two affections ; the form of the epithelial cells and the percentage of 
albumen afford a probabiUty but not a certainty in diagnosis. The appear- 
ance of hyaHne, granular, and bacterial casts with the pus makes the diag- 
nosis quite positive. In the absence of these elements the existence and 
location of pain are important features. Pyelitis is frequently painless ; the 
pain if felt is often referred to the loins. Cystitis ia rarely painless, and 
the pain is felt behind the symphysis and in the perineum. These are, 
however, by no means absolute rules, since the pain of pyelitis is some- 
times referred to the bladder-neck and is accompanied with frequency of 
micturition. 

When secondary to cystitis, pyeUtis can be recognized with certainty 
only by the pain and tenderness in the region of the kidney, and by the 
increased fever. So soon as the kidney also is involved, cyUnders will be 
found in the sediment ; chiUs, fever, vomiting, etc., may occur. As already 
stated, pyehtis may be expected as a sequence of chronic cystitis ; its 
onset is hastened by injudicious use of instruments. 

If a decided tumor exist, the difficulty of diagnosis may be decreased ; 
fluctuation and a constant relation between variations in the size of the 
tumor and variations in the quantity and condition of the urine indicate, 
when observed, the nature of the tumor. Recurring fever and chills sug- 
gest the purulent character of the contents. 

In every case the possibility of the origin of the pus outside of the uri- 
nary tract should be remembered in forming a diagnosis. 

When the introduction of the catheter in an old man or the subject of 
paraplegia, or an operation upon the bladder or urethra, is followed by the 
appearance of blood and pus in the urine, pain and tenderness over the 
ladney, chills, fever, etc., pyelo-nephritis undoubtedly exist& In the ab- 
sence of such symptoms, the diagnosis must be largely based upon prob- 
abilities. 

Prognosis. — The course and termination of the disease depends largely 
upon the cause and upon existing complications. In general the danger 
arises from the tendency to chronicity, whereby the probabilities of serious 
implication of the kidneys are increased. When caused by an infectious 
disease, gonorrhoea, or pregnancy, recover}' may be expected ; when pro- 
duced by tuberculosis, it is incurable. The pyelitis following mechanical 
impediments to the evacuation of urine or produced by renal calculi may 
be improved or at least arrested by the removal of the cause ; it is quite 
possible that recovery occasionally takes place in such cases ; though the 
uncertainty of diagnosis vitiates the value of such opinion. When accom- 
panied with or resulting from ammoniacal decomposition of the urine, 
pyelitis and the consecutive nephritis soon produce a fatal result ; when 
due to other causes, on the other hand, it may last for many years without 
materially impairing the general health. Cinrhosis of one kidney may re- 
sult ; yet the other undergoes compensatory hypertrophy and performs per- 
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fectly the functions of botL In chronic cases periods of decided improve 
ment and comparative health alternate with intervals of urinary derange- 
ment and genei*al exhaustion. A fatal result may be caused by any of the 
possible complications — perforation of pus into the peritoneal or thoracic 
cavity, perinephritic suppuration, double hydronephrosis, ursemia, etc. As 
a rule pyelo-nephritis exists on one side only in chronic cases ; yet bilat- 
eral inflammation from calculi is not rare. Amyloid degeneration may fol- 
low suppuration here as elsewhere in the body ; in a few cases it has been 
noted that the kidney on the opposite side exhibits this degeneration, while 
that on the same side remains nearly or quite free from the amyloid changa 
It hfis repeatedly happened that after one kidney has ceased to function 
through disease of its pelvis, the other kidney, though free from disease, 
ceased to excrete, and fatal anuria followed. 

TrealmenL — Pyelitis, like cystitis, is often the direct result of negligence 
on the part of the surgeon ; and prophylaxis is extremely important both 
in avoiding the inflammation and in preventing its aggravation. In the 
treatment of vesical and prostatic affections, especially in old men, the 
greatest cai-e must be taken to use only clean catheters and sounds as well 
as to avoid the sudden evacuation of an habitually distended bladder. In 
the various operations for stone and for the relief of stricture in the pos- 
terior urethra, the precautions previously discussed (see Urethral Fever) 
may avert pyelitis and cystitia In the treatment of gonorrhoea care should 
be taken to prevent irritation of the kidney, the pelvis, and the bladder by 
overdoses of copaiba, cubebs, turpentine, and other acrid drugs, and to 
avoid irritant and forcible urethi-al injections 

The attempt to relieve inflammation of the pelvis must be based upon 
a knowledge of the cause upon which it depends. If it be produced by 
renal calculi, the attempt to soften and remove these by free diui*esis and 
the use of alkalies should be made. This effort is rarely successful in re- 
moving the cause, but it diminishes the irritation, washes out the inflam- 
matory products, and thus improves the general condition. If pyehtis can 
be traced to the retention and decomposition of urine in the bladder, the 
gradual relief of this condition by careful catheterism, dilatation of strict- 
ures, division of a narrow meatus, etc., exerts a good effect upon the in- 
flammation in the pelvis ; and this can be furthered by the internal use of 
alkahne waters. 

In all cases certain general measures are useful in the endeavor to pre- 
vent a continuance of the irritation to the mucous membrane. The patient 
should avoid excessive bodily exertion and should keep the recumbent 
posture much of the time ; the diet should be so chosen as to prevent the 
excretion of irritating substances by the kidney ; milk, eggs, and vege- 
tables are especially needful ; free diuresis should be secured by the ad- 
ministration of alkaline mineral waters or artificial substitutes. By secmr- 
ing a free excretion of alkahne or neutral urine the deposit of urates and 
phosphates in and upon the inflamed or ulcerated mucous membrane can 
be avoided. By observing the sediment it can be ascertained whether the 
reaction of the urine requires modification : decided acidity and the de- 
posit of uric acid calls for the administration of the bicarbonate, the ace- 
tate or tartrate of potassium before meals. If, on the other hand, the urine 
be decidedly alkaline before entering the bladder, benzoic acid should be 
given as compressed tablets or pills of five grains each ; three or four of 
these daily usually suffice to render the urine in the pelvis neutral or 
slightly acid. 

Majnj attempts have been made to diminish the formation of pus bj 
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the administration of drugs ; benefit seems to have been derived in indi- 
vidual cases from the use of gallic acid, the acetate of lead, eucaljptol ; 
Avhen the disease is chronic, turpentine, copaiba, sandal- wood oil, or the 
fluid extract of eucalyptus may be administered in small doses only, for 
they may otherwise have a decidedly imtatiug effect upon the secreting 
structures of the kidney. The tincture of the chloride of iron is useful in 
catarrh of this as of other mucous membranes, probably for its constitu- 
tional rather than its local effect In chronic cases iron and quinine should 
be administered for the maintenance of the patient's strength. 

A few weeks* sojourn at a mineral spring has sometimes produced re- 
markably favorable results ; the water selected should be of mildly alkaline 
reaction, containing only a small quantity of mineral ingredients. 

If the attack be acute and accompanied with pain, tenderness in the 
loin, and vesical irritabiUty, hot appHcations over the loin and groin and 
morphine should be employed. 



Benal Calcull 

Concretions containing mineral salts are found at various points in the 
urinary channel, most frequently in the pelvis of the kidnej'. The salts of 
which they are composed are doubtless usually thrown out of solution in 
the urinary tubules themselves ; indeed, concretions may be formed here. ' 
But it is as a rule only after these materials have reached the pelvis of the 
kidney that the anatomical conditions permit their aggregation into calculL 
Sometimes these concretions involve both kidney and pelvis ; in a case re- 
ported by Maring, the stone extended fi-om the pelvis to the capsule of 
the kidney. 

But few of the many conditions which favor the deposit of salts from 
the urine in the pelvis of the kidney have been definitely ascertained. It 
is known that such deposit occui-s more frequently in childhood and in old 
age than in middle life, and far more frequently in males than in females. 
Climate, soil, and probably drinking-water influence the formation of cal- 
culi ; the relative frequency of renal and vesical stones on the eastern coast 
of England is familiar. Even neighboring districts in the same country, 
where habits of hfe are practically identical, exhibit great differences in the 
frequency of stone formation — a fact which has been emphasized from per- 
sonal observation by several German observers, especially Canstatt and 
Gerhardt 

Hvibits of life are certainly of importance in accounting for the forma- 
tion of renal stones. A preponderance of animal diet and the excessive use 
of wines and beer favor the formation of uric acid concretions ; sedentary 
habits, which so often accompany an excessively nitrogenous diet in well-to- 
do people, ai*e another favoring circumstance ; hence it happens that those 
who Hve in luxury are in all countries especially prone to the development 
of urinary stones ; while it is said that those constantly engaged in active 
exercise, especially soldiers and sailors, enjoy almost perfect immunity 
fix)m this affection (Eichhorst). The production of lactic and but\Tic acids 
in excess in the alimentary canal, either from overindulgence in saccharine 
and starchy foods, or from imperfect pancreatic digestion, seems to favor 
stone-formation. 

In certain cases it would seem that there is an hereditary predisposition 
to the formation of renal calculi. This has been seen especicdly in cases of 
oystine stones ; though these are so rare, they have been observed in dif- 
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ferent members of the same family. In some individuals there seems to 
be a general tendency to the formation of concretions on various mucous 
membranes — the saUvaiy and biUary ducts as well as the urinary channel 
exhibiting them. Eichhorst repoiis a singular eicample in which an in- 
dividual is able to produce renal concretions at will by simply drinking a 
small quantity of white wine, a quarter of a glass of which is sufficient to 
produce, after the lapse of a few hours, intense pain in the region of the 
kidney, followed by the expulsion of minute concretions up to the size of 
a pea. The gentleman, a prominent surgeon, gives the assurance that he 
is never troubled in this way except after drinlang white wine. 

Certain transient constitutional conditions doubtless serve to originate 
renal calcuU whose existence becomes apparent only after the lapse of a 
long interval : thus the precipitation of urates and uric acid, usual in febiilo 
conditions, especially in children, may result in the formation of concre- 
tions ; these are doubtless usually removed by the subsequent increased 
flow of urine, but may remain and increase in size. 

Local disturbances of nutrition in the renal pelvis favor the deposit of 
salts from the urine ; a catarrhal or purulent pyehtis may furnish masses 
of pus or mucus and blood-clots upon which me urinary salts are precip- 
itated. That this is actually the origin of calculi has been beautifully 
demonstrated by Ultzmann's recent microscopic researches into the com- 
position of vesical stonea This observer made sections of calculi sufficiently 
thin for microscopic inspection by sawing and subsequently grinding the 
stones ; he was thus enabled to distinguish and even to photograph with 
the microscope pus-corpusdes, blood-clots, and haematoidin crystals con- 
stituting the nuclei of the stone& Other foreign bodies in the renal pelvis 
also favor the precipitation of salts from the mine ; thus Griesinger found 
that the nuclei of certain renal stones in Egyptians wei*e the eggs of the 
bilharzia, 

Ultzmann distinguishes between primary and secondary stone formation 
— a distinction of much clinical importance. The calcuh of primary forma- 
tion are composed of substances which may be deposited from urine whose 
only abnormality is a relative excess of solid ingredients ; such are the con- 
cretions of uric acid and urates, oxalate of calcium, cystine and phosphate 
of calcium. Overindulgence in a diet which furnishes these ingredients, 
constitutional conditions which produce them in excess, or neglect to use 
the ordinary amount of drinking-water, may give the impetus to such for- 
mation. Secondary stone formation results from a previous alkaline fer- 
mentation of the urine, consequent upon diseases of the bladder or pelvis, 
whereby several other substances — chiefly earthy phosphates, the urate of 
ammonium and the triple phosphate — are produced and precipitated. 

Nurslings are especially prone to the formation of renal stones ; many 
of these are doubtless of intrauterine origin and consist of uric acid and 
urates. Such stones have been f oimd in children less than a week old and 
even in the fcetus. In nursing children calculi composed of the urate of 
ammonium are not infrequent ; and during the first years of life the urates 
are frequently precipitated within the urinary channels during slight dis- 
turbances of health, particidarly during bowel complaints. Possibly these 
infarcts in the child serve as nuclei for calculus formation in the aduli 

Yet the presence of precipitated urinary constituents in the renal pelvis* 
is by no means sufficient to produce their aggregation into the shape of 
calculi ; nor is such aggregation effected by the presence of foreign bodies 
— blood-clots, parasites, catarrhal products, etc. Many patients are con- 
stantly troubled with " gravel " and yet have no calculi ; and litten has 
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shown that necrotic epithelium may be coated with phosphates from the 
renal capsule to the pelvis without inducing stone formation. The factor 
necessary to secure the aggregation of the urinary salts, after precipitation, 
into calculi is still imknown. It is evidently something furnished by the 
epithelial cells of the pelvic mucous membrane or of the renal tubules ; 
for the salts which constitute the nucleus of a stone do not exist in their 
ordinary crystalline forms ; they are either in an amorphous condition, or 
are crystallized in masses (Ultzmann, KraQche). Now it is established ex- 
perimentally that the presence of a colloid material causes the precipitation 
of a salt, otherwise crystalline, in spheroidal masses (Rainey) ; and it is in 
just this form that the uric acid nuclei of stones, and the uric acid infarcts 
of infants, are found. Whatever be the nature of the colloid material en- 
tering into the formation of renal stones, its presence is certainly necessary 
for their production ; without it the individual may for years pass quan- 
tities of precipitated uiic acid, urates, and phosphates, and yet not suffer 
from calculi. There is certainly a predisposition, either of the individual 
or of certain conditions of the individual, to the production of this material ; 
and this predisposition seems to be manifested by the production of colloid 
material by the epithelium of the kidney or pelvis, or both. 

As a rule calculi are found and formed in one pelvis only, though their 
occurrence on both sides is not rare. The number of stones varies in- 
definitely, Gee having reported a case in which nearly one thousand were 
found on one side, and numerous concretions in the other pelvis. The 
size, too, may vary from that of sand particles to the volume of a goose- 
egg ; in the case of Gee already menUoned one of the thousand stones 
weighed about thirty-five ounces. The form may be quite irregular ; 
sometimes the concretion has taken the shape of the pelvis wiih. a pro- 
jection into the ureter, making the so-called pipe-shaped stone ; in other in- 
stances the concretion fills the pelvis and exhibits projections into the 
calyces of the kidney. 

The composition of these concretions varies ; some consist throughout 
of a single substance, while in others concentric layers are found differing 
in composition and gathered around a central nucleus — an arrangement 
common in bladder-stonea The various substances contained in the 
mine may contribute to these concretions ; among the most frequent are 
uric acid and urates, oxalate of calcium, phosphates, carbonates, and 
cystine ; concretions composed of indigo and of xanthin have also been 
found. In many cases the stone is composed partly of anatomical elements 
derived from the pelvis, such as pus, blood, and fibriue. 

In a few cases there have been found in the pelvis of the kidney con- 
cretions composed of biliary salts — in short, gall-stones. In such instances 
careful search has discovered a communication between the bile-ducts or 
the intestinal canal and the urinary passage. 

The presence of stones in the pelvis of the kidney causes an inflamma- 
tion of the mucous membrane, which in the most favorable cases is 
simply catarrhal, but is usually suppurative and may be even of so-called 
diphtheritic character. Ulceration is a common occurrence, and may lead 
to perforation of the pelvis with paranephritic inflanmiation and abscess. 
The kidney itself rarely escapes morbid changes ; the most frequent and 
least severe is a catarrh of the medullary portion ; interstitial nephritis 
and the formation of abscesses is a not infrequent result ; indeed, the 
entire renal tissue is sometimes destroyed, the organ being replaced by a 
membranous sac containing pus, renal stones, and fragments of tissua 
In rare cases a genuine chronic nephritis is the sequeL 
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It sometimes happens that the stone passes into and lodges in the 
ureter, either occluding its channel or permitting the urine to pass 
through a narrow groove on one side of the stone. In such cases ulceration 
takes place in the mucous membrane, which may result in perforation or 
even rupture of the ureter. Hydronephrosis also results when the escape 
of urine is only impeded and not aiTested. 

In some few cases catarrh of the bladder is observed as a result of 
renal calculi This may occur not only when concretions have escaped 
into or formed in the bladder, but also without any apparent exciting 
cause other than the cataiTh in the pelvis. 

Symptoms. — Eenal calculi are sometimes found quite unexpectedly 
post mortem, or they are passed with the urine without previous symp- 
toms indicating their existence. In some cases obscure symptoms indicat- 
ing rather an affection of the stomach or of the bladder than of the kidneys 
are produced by renal stonea In most instances, however, the presence 
of renal calculi is indicated by distinct symptoms which may occur at inter- 
vals for years before a positive diagnosis is possible. Foremost among these 
is hsematuria, occurring periodically and accompanied with some fever and 
pain in the loin and groin ; in children the coincident pain and fever are 
often lacking?, and a suspicion of renal cancer is entertained. The passage 
of "gravel" or the precipitation of a heavy sediment while the urine is 
still warm, is another symptom. The bleeding is especiaUy profuse when 
the stone consists of calcium oxalate ; in such cases there is sometimes a 
decided impairment of the general health. 

The presence of renal calcuH may, on the other hand, be indicated 
early in the affection by attacks of renal coUc. These are especiaUy apt 
to occur after severe bodily or mental exertion, or after a blow in the 
region of the kidney : they have been noted also as a sequel to confine- 
ment and tight-lacing. On the other hand, they occur without apparent 
provocation, sometimes awakening the individual from sleep. 

The most prominent symptom in renal coHc is extreme pain, some- 
times so acute as to cause collapse of the patient ; the skin becomes cold 
and moist, the pulse is small and rapid, there is nausea and vomiting, per- 
haps even faintness, and in children convulsions. The pain is usually felt 
on one side only, first in the , region of the kidney and then extending 
down the course of the ureter to the bladder, scrotum, and penis ; it may 
also radiate down the thigh as well as across the abdomen, and even up- 
ward to the shoulder-blade. There occurs spasmodic contraction of tbe 
cremsister, and the testicle is drawn upward toward the inguinal ring. 
Urination is very frequent and painful, only a few drops being voided at 
each attempt. 

This attack may cease in a few minutes or may last for several days ; its 
duration is Hmited merely by the length of time during which the stone i-e- 
mains in the ureter. Sometimes the calculus is forced backward into the 
pelvis, while in other cases it is gradually pushed through the ureter and es- 
capes into the bladder ; its passage through the vesical end of the ureter 
is apt to be especially painful The escape of the concretion is followed 
immediately by complete reUef from the excruciating pain, only a sense of 
soreness remaining. Sometimes the pain is renewed after a short interval, 
indicating either the passage of another calculus or the movement of the 
same one farther down the ureter. The pain is usually accompanied with 
some fever and may be ushered in with a decided chilL The patient 
carefully avoids movement, which aggravates the pain, and often assumes 
a position on the diseased side, the low^r extremities in extreme iiexion. 
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I>uring such an attack the urine exhibits important indications. Tho 
patient is tormented with a constant desire to evacuate the bladder, but suc- 
ceeds in passing only a few drops ; indeed, this desire may exist when the 
bladder is really empty, as shown by the introduction of the catheter. The 
quantity of urine is temporarily decreased, and it may be mixed with blood 
in consequence of the injury to the mucous membrane of the urinary pas- 
sages by the concretion. It often happen? that urine which had previously 
contained pus becomes during renal cohc quite clear in consequence of 
the obstruction to the ureter on the aflfected side, whereby the escape of 
pus from the inflamed pelvis is prevented. 

In severe cases total anuria occurs, either because both ureters are sim- 
ultaneously obstructed by calculi or because the obstruction on one side is 
followed by sympathetic suppression in the opposite kidney. This condi- 
tion of anm-ia, unless soon reUeved, is followed by the symptoms of urae- 
mia ; death has occurred within twenty-four hours. Yet the anuria which 
follows and depends upon the lodgment of calculi in the urinary channels 
is certainly less dangerous than that which results from direct interference 
with the renal activity ; at any rate, the disastrous results occur less fre- 
quently and at a greater interval from the beginning of the anuria than in 
the other condition. Thus instances are recorded in which anuria fi'om 
calculus impaction has existed twelve, fifteen, seventeen, twenty-five, and 
even twenty-eight days with ultimate recovery. On the other hand it 
must be admitted that cases have terminated fatally within one or two 
days after the establishment of the aniuia ; the variation between these 
periods is doubtless to be explained by the condition of the kidneys at the 
time the obstruction occurred. In those cases in which extensive disor- 
ganization had already resulted from the presence of the calculus the fatal 
termination happened early. 

In many cases renal calculi exist without giving rise to attacks of renal 
colic The symptoms may be such as to attract attention to the kidney, 
consisting of hsematuria and dull pain in the loin ; the latter increased by 
straightening of the spinal column, which is therefore avoided by the 
patient ; he bends sUghtly forward ; the quantity of blood may be so con- 
siderable as to attract the patient's attention, even clots of considerable 
size being visible, or it may be so sHght as to be detected only by means 
of the microscope. Thus in one case which came under my observation 
there was nothing to indicate renal disease, and the examination of the 
urine was made merely for the sake of completeness ; a few blood-corpus- 
cles constituted the only abnormaUty detected. During the year follow- 
ing, however, unmistakable signs of renal calculus — pus, pain in the loins, 
and pointed uric acid crystals, together with a decided increase in the 
amount of blood present — became apparent. 

The most prominent symptoms may be those usually referred to vesical 
irritation or catarrh ; frequent and painful urination and a burning pain 
around the neck of the bladder may deceive the physician into a diagnosis 
of cystitis unless he makes a careful examination of the urine. Sometimes 
the symptoms suggest UTitation of the stomach ; pain in the epigastrium, 
nausea and vomiting with or without diarrhoea direct attention to the di- 
gestive tract. No examination of the urine is made ; the case is regarded 
as one of biliary or intestinal colic. 

The symptoms produced by renal calculi are frequently those of the 
consecutive pyeUtis ; the calculous origin of the inflammation can be de- 
termined only by the exclusion of other causes and by the presence of 
crystals in the sediment Yet the absence of such crystalline deposit does 
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not of course disprove the existence of calculi in the pelvis of the kidney. 
Sometimes the symptoms of renal cirrhosis are developed before evidences 
of renal calculi become manifest Hydronephrosis, perinephritic abscess, 
discharge of pus externally or into an abdominal organ may be the first 
decisive indication furnished by renal stones ; the cause of these complica- 
tions may remain undiscovered until a post-mortem examination is mada 

Women are especially liable to difficulties caused by renal calculi dur- 
ing pregnancy and after delivery ; attacks of renal colic are not infre- 
quently productive of abortion. T^oja mentions a case in virhich this ac- 
cident occuiTed fourteen times in the latter months of pregnancy, each 
time as the result of renal colic. 




Fxo. 16.— Sediment from Calonlons ^yelitia ; lArg« pointed Crystals of TJrlc Aeid, BpitheliAl Cdla, Lea- 
oocytes and Blood- corpascles (Ultxmann). 

Diagnosis, — There are no constant and characteristic symptoms vehich 
indicate the presence of renal caluli ; and these often exist for years with- 
out exciting a suspicion of their presence. The possibility of the existence 
of concretions in the pelvis usually becomes the subject of inquiry only 
after one of two consecutive conditions is discovered — pyelitis and renal 
colic. 

Pyelitis, while frequently induced by renal stones, may also be excited 
by other causes ; hence a careful examination of the history, mode of life, 
and symptoms of the patient as well as of the urine must be made in order 
to exclude the other possible causes of pelvic inflammation. An habitual 
deposit of ciystalline forms, and especially the presence of pointed crystals 
of uric acid in considerable quantity in the sedunent (Fig. 15), indicate the 
calculous origin of an existing pyelitis. 

Attacks of renal colic are in most cases caused by renal stones ; yet it 
is possible to make a mistaken diagnosis of renal colic which can be con- 
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founded with perinepliritic inflammation, renal embolism, spinal caries, 
biliary colic, gastralgia^ and even lumbago. On the other hand, a renal 
colic may be regarded as biliary or intestinal colic, neuralgia of the stom* 
ach, a " gastric crisis " of tabes (as happened in a personal case), etc. 

In children recurring hsematuria may be the only symptom, in which 
case a distinction between renal calculus and cancer is difficult Yet if the 
bleeding be caused by a calculus, the general health is unimpaired, and the 
urine precipitates rapidly, perhaps even while still warm, a sediment con- 
taining uric acid and urates. If renal cancer exist, on the other hand, 
emaciation and cachexia are observed, while the urine may furnish positive 
information. 

Occasionally genuine renal coUc results from causes other than calcuH, 
the possibility of whose existence should therefore be made the subject of 
inquiry. Abortive renal colic, consisting of one or more of the usual symp- 
toms manifested in a slight degree, is a not infrequent occun-ence which 
would be of tener recognized if the urine were examined. 

After the existence of renal stones has been determined, it is important 
for both prognosis and therapy (surgical interference) to ascertain whether 
only one kidney is involved, and if so, which one. li pain and tenderness 
exist only on one side, and especially if during an attack of renal colic pus 
and blood disappear from the urine, it is probable that only the one side 
is affected. Yet these lActa afford only a probabiUty that the second kidney 
is healthy ; for many cases, both of post-mortem examination and of surgi- 
cal operation, have shown that serious disease of the second kidney, ren- 
dering it incapable of performing the functions of both, has escaped de- 
tection in this way. Positive knowledge of the condition of the second 
kidney — which should be considered an essential preliminary to any surgi- 
cal interference — can be secured only by obtaining the urine direciJy from 
this organ. This has been done in fem^es by inserting a catheter into the 
corresponding ureter ; and has been attempted in iiuEdes by occlusion of 
the opposite ureter. 

After a diagnosis of renal stones has been made, it remains to determine 
so far as possible the chemical composition of the calculus. Its nature can 
be predicted with some probability from the habitual reaction of the \uine 
and from the character of the sediment If the urine be constantly acid, 
and the sediment contain copious urates and uric acid crystals, the calculus 
is probably composed of uric acid or oxalate of calcium, or botL If, on 
the other hand, the urine be alkaline from the presence of a fixed alkali, 
the stone is probably composed of phosphates or carbonates — a rare for- 
mation. If the urine be ammoniacal, it is probably so rendered in the 
bladder, and no deduction as to its reaction in the renal pelvis can be drawn. 
These inferences are of coui'se mere probabilities ; for the character of the 
urine may have radically changed since the nucleus of the renal concretion 
was formed ; yet the composition of the outer layers at least is pretty cer- 
tainly revealed by the condition of the urine. 

Prognosvi, — The termination of the difficulties caused by renal calcidi 
may vary from recovery to death ; and since both kidneys may be or be- 
come diseased, and serious complications are always possible, the prog- 
nosis should always be reserved. In the most favorable cases the disease 
is unilateral, the concretions escape into the bladder, the consecutive pye- 
litis subsides, and complete recovery follows. In other instances the 
pelvis and ureter are obliterated by inflammatory action, the kidney 
atrophies and ceases to secrete, and the patient experiences no further 
difficulty, the excretion of urine being maintained by the remaining 
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(hypertrophied) kidney. In other instances some one of the numerous 
possible complications occurs, inducing directly or indirectly a fatal result 

Individuals who have once suffered from renal calculi ai*e apt to be tor- 
mented by their recurrence for years or even during a lifetime. In the 
intervals between the passage of concretions, the patient may enjoy perfect 
health, though a smarting pain upon urination is not infrequent even when 
the urine is free from crystalline sediment 

Treatment, — The most important item in treatment is prophylaxis. 
One attack of renal colic should be an indication for the adoption of such 
measures as tend to prevent the deposit of urinary ingredients within the 
body ; indeed, before positive evidence of the existence of reual ' calculi is 
pYesented, various symptoms may warrant a suspicion that such a condi- 
tion may be expected. A patient may complain of occasional scalding dur- 
ing urination, often accompanied with a burning pain at the neck of the 
bladder. In one case which came under my observation this symptom was 
first noticed under circumstances which aroused a suspicion in the 
patient's mind of gonorrhoea; the smarting and pain subsided, but re- 
curred again after several days and subsequently became almost habitual 
When he came into my hands, the patient had calculous pyelitis. In these 
cases the urine is usually highly acid and rapidly deposits a crystalline 
sediment ; this precipitation may occur within a few minutes after evacua- 
tion or even before the urine is voided. The addition of nitric acid causes 
the appearance of a cloud already described as indicating an excess of 
urates. 

It is not unusual to detect in such patients a slight albuminuria, which 
cannot be atti-ibuted to any lesion of the kidneys ; indeed, the albumen 
disappeai-s when free diuresis is secured or when the urine is rendered 
alkaline. These phenomena are especially prominent after free indulgence 
in alcoholics and hearty meals. 

The presence of blood in the urine, even though in such small quan- 
tity as to be discoverable only with the microscope, is especially in children 
a frequent indication of renal concretions, and may be present before other 
symptoms have become apparent. This symptom may be transient and 
occur at intervals of weeks or months. If it be accompanied with decided 
acidity of the urine and perhaps slight tenderness upon firm pressure over 
the kidney, treatment adapted to the prevention of renal concretions should 
be instituted. 

Persistent irritability of the bladder without discoverable cause is 
sometimes reUeved by those measures which tend to prevent the precipi- 
tation of urinary ingredients within the body. 

The preoentioe treatment includes a careful regulation of the diet and 
the ingestion of pure water in large quantity. The food prescribed must 
be determined somewhat by the composition of the stone. The most fre- 
quent calculi are composed of uric acid and are formed from very acid 
mine. The diet should therefore be such as furnishes a comparatively 
small quantity of uric and other acids ; lean meat and alcoholics should be 
taken in only moderate quantity. It is a mistake to exclude these and 
other nitrogenous ai'ticles from the diet entirely ; such a course results in 
an over-production of uric acid. Sugar and fat are usually regarded as 
productive of acids in excess ; yet they can be allowed in moderate quan- 
tities. The recent careful investigations of Cantani as to the relations of 
food to the reaction of urine have shown that milk and cereals produce the 
greatest acidity, gelatinous and leguminous substances the least, while 
meat, sugar, and eggs are intermediate in this respect 
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The regulation of the diet, while taking these demonstrated facts into 
consideration, should be based less upoq physiological rules than upon the 
results obtained in each individual case ; for a " rational " diet so-called 
will in many instances produce dyspepsia and constipation ; and it is cer- 
tain that indigestion — particularly a failure in pancreatic digestion — con- 
tributes largely to the excessive 6M3idity of the urine. Hence the diet 
should be so regulated as to secure a perfect performance of the alimen- 
tary function, even if meat and starchy substances must be included. Ex- 
cessive indulgence in food of any sort should be forbidden. 

Muscular exercise is both theoretically and practically of the greatest 
moment in preventing lithiasis. The tendency of many patients afflicted 
in this way is to sedentary occupations or to absolute physical laziness. 
Much effort may be required to persuade the individual to take the neces- 
sary exercise ; but such effort must be made. An increase in muscular 
activity may require a greater amount of nutritious food, which is under the 
circumstances not likely to do harm. 

The regular use of warm baths is an important item of treatment 

The ingestion of pure water in large quantity has evident value in the 
attempt to prevent the formation of renal concretions of all kinds, since by 
increasing the water excreted by the kidneys the tendency to precipitation 
of the sohd urinary ingredients is diminished. Since the urine is as a rule 
most concentrated in the intervals between the periods of digestion, water 
should be taken at these times especially as well as upon retiring at night. 
The morning urine is particularly acid and dense ; hence the ingestion of 
water should take place freely between the evening and the morning meal ; 
if the patient drink freely during the evening upon retiring, and at possi- 
ble intervals of wakefulness during the night, this concentration of the 
urine, natural and usual during sleep, can be avoided. 

The water chosen for the dilution of the urine should be comparatively 
free from mineral ingredients (especially soda and lime salts), but mildly 
alkaline. Good results have been obtained by the ingestion of soft water ; 
but since this cannot always be procui-ed and is moreover unpalatable, a 
more efficient compliance on the part of the patient can be secured by 
prescribing a mildly alkaline mineral spring water. The springs at Vichy, 
Carlsbad, Ems, and Baden, have especial repute for this purpose ; of 
American springs the Buffalo Lithia, Arcadian, and Poland are valuable. 
They should be taken in such quantity that the specific gravity of the mine 
averages not more than 1.015 in summer and 1.010 in winter. If such 
waters be not available, diuresis and alkalinity of the urine can be secured 
by the administration of salts ; among these the most valuable are the al- 
kaline carbonates, acetates^ and citrates ; the tribasic phosphate of sodium ; 
the benzoate and carbonate of lithia — since lithium salts have been shown 
by Garrod and others to possess greater solvent powers for uric acid than 
those of sodium and potassium. Cantani advises that in order to prevent 
derangements arising from a disproportion between the sodium and potas- 
sium ingredients of the blood, the salts of these bases should be mixed. 
The borocitrate of magnesium has been especially recommended by Mad- 
sen and may be administered as follows : Cai-bonate of magnesium, one 
drachm ; citaic acid, two drachms ; borax, two drachms ; boiling water, 
eight ounces. Take a tablespoonful four or five times daily. Bartholow 
recommends the tartraborate of potassium, a scruple of which may be given 
three or four times a day dissolved in plenty of water. These and the 
lithium salts may be substituted if the potassium salts provoke gastric or 
intestinal irritation. 
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Vegetable acids and their compounds are quite efficient in diminishing 
the acidity of the urine and thus preventing or arresting the formation of 
concretions consisting of uric acid, urates, and oxalate of calcium; for 
these compounds are converted into bicarbonates in the blood. On this 
principle the Germans highly recommend and prescribe a diet of grapes 
and other small fruits — the so-called "grape" or "fruit cure." This 
method of treatment secures the advantages of a country vacation as well 
as the immediate effects of the vegetable acids. 

In order to secure the alkaline effect of these remedies, cither vegetable 
acids or their compounds, upon the urine, they should be administered 
upon an empty stomach ; for if given while the stomach contains a supply 
of gastric juice, decomposition occurs before they enter the blood, produc- 
ing neutrsd salts and carbonic acid, so that the urine may be rendered acid 
instead of alkaline. Moreover, the acidity of the urine is normally much 
diminished or even neutralized during digestion ; artificial aid to overcome 
the acidity is especially required during the intervals between the acts of 
digestion. 

The quantity of these substances required to produce and maintain a 
neutral action of the urine varies in (Afferent cases, and must be deter- 
mined by observation in each instance. An alkaline reaction can almost 
invariably be speedily secured by taking forty to fifty grains of the acetate 
or citrate of potassium dissolved in a glass of water every three or four 
hours, so that six or seven drachms of the salt and as many glasses of 
water are taken daily. 

In administering alkalies to effect the reaction of the urine, it is desir- 
able to avoid such an excess of alkalinity as will occasion a precipitation 
of the phosphates cmd carbonates ; although these salts rarely constitute 
the nucleus of a calculus, yet they rapidly accumulate upon a pre-existing 
concretion as well as upon a catarrhal or ulcerated mucous membrane. ' 
Hence so soon as the urine is found to be turbid from phosphates at the 
time of evacuation, the quantity of alkali administered should be decreased 
or the amount of water ingested increased, to prevent possible precipita- 
tion in the renal pelvis. The occurrence of ammoniacal fermentation 
should be the signal for immediate cessation of the alkaline treatment^ 
since the phosphates are rapidly deposited and aggregated into concretions 
from ammoniacal urine ; indeed, advantage will usually be derived, under 
such circumstances, from the administration of benzoic acid, five grains 
three to five times a day, imtil the reaction becomes neutral or faintly acid. 

If the administration of alkalies fail to relieve the symptoms produced 
by renal gmvel and concretions, a closer inspection of the urine may show 
an excessive excretion of the oxalate of calcium. Concretions of this salt 
are far less frequent than those compose^d of uric acid and the urates ; yet 
they occur in acid urine, and since their effects are less readily controlled 
by alkalies, their presence may be suspected if the alkaline tr^tment faiL 
In this case substances containing an excess of oxalic add — rhubarb, spin- 
ach, black tea, cocoa, sorrel, etc. — should be excluded from the diet ; Ma- 
gendie thought he could trace the formation of oxalic acid concretions in 
two cases to the consumption of sorrel. 

The medicinal treatment of oxalate calculi is as yet merely palliative ; 
the concretions are not dissolved nor is their formation even ari*ested with 
certainty by the use of alkalies. Gallois and FUrbringer have recently 
demonstrated that the excretion of calcium oxalate in the urine is de- 
cidedly diminished by the simultaneous administration of the alkaline 
carbonates ; and Esbach has shown that the presence of such carbonates 
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in the stomach renders oxalate of calcium insoluble. Hence tmder these 
circumstances the oxalate is not absorbed, but is expelled with the faeces. 
The attempts to prevent the precipitation of the oxalate in the renal pelvis 
by keeping it in solution through the administration of mineral acids has 
been a failure. It would seem that the free use of the acid phosphate of 
sodium might accomplish this result, since it is the presence of this salt 
which keeps the oxalate in solution in the urine (Neubauer). No exten- 
sive clinical trials of such treatment have yet been reported. At present, 
therefore, we can do nothing better medicinally than to prescribe carbon- 
ated waters and alkalin.e carbonates. 

It is sometimes necessary to secure an acid reaction of the urine in the 
attempt to ai'rest or dissolve renal concretions. For although calculi are 
rarely composed of phosphates throughout, yet uric acid and calcium oxa- 
late concretions are sometimes incrusted even in the renal pelvis with phos- , 
phates and carbonates ; such a condition may be suspected if the urine be 
persistently alkaline from the fixed alkalies. It is to be remembered, how- 
ever, that while excessive acidity of the urine results from abnormality of 
assimilation, excessive alkalinity arises in nearly all cases in the bladder 
from ammoniacal fermentation. Before attempting to remedy an alkalinity 
of the urine, therefore, by the administration of drugs, the physician should 
have positive evidence that the urine is alkaUne before reaching the blad- 
der. In some cases, it is true, ammoniacal fermentation takes place in the 
pelvis of the kidney as well as in the bladder ; yet as a rule, it may be 
stated that an excess of the fixed alkalies only and not of ammonia calls for 
the internal administration of acids. 

To neutralize alkalinity of the urine from the fixed alkalies, benzoic 
acid and its compounds should be administered ; five to ten grains of the 
acid or of the benzoate of ammonium may be given as compressed tablets 
four or five times daily. Lactic, phosphoric, and carbonic acid, the latter 
in the shape of carbonated waters, have also been recommended. If these 
remedies fail to effect the reaction, it is probable that ammoniacal fermen- 
tation exists ; this can sometimes be subdued by the free administration 
of salicylic acid as recommended by Fiirbringer. After the coating of 
phosphates is dissolved, the alkaline treatment may be required. The 
proper time for making this change of treatment can sometimes be ascer- 
tained by repeated examinations of the urine several days after all reme- 
dies have been discontinued. 

It should be stated that several physicians, among them Dr. Balfe, 
have indorsed from personal observation the plan employed by Dr. Mur- 
ray, namely, the use of soft or distilled water in the ti*eatment of urinary 
concretions ; the advantages claimed are that more perfect solution is ob- 
tained and the tendency to catarrh of the urinary passages avoided. Rob- 
erts is inclined to favor the administration of alkaline salts, while Sir 
Henry Thompson considers the natural waters far more efficacious than 
any artificial compounds. A judiciously selected spring water — free from 
organic material, mildly alkaline, and containing but little mineral matter 
— will as a rule be most pidatable, convenient, and effective. 

In order to secure lasting b^efits from the attempt to relieve the ills 
produced by renal concretions, a long course of treatment is required. 
The regulation of the diet, the ingestion of water in excess, and the ad- 
ministration of the various remedies mentioned must be maintained for 
many months ; even after the difficulty has apparently subsided, care must 
be taken to prevent a relapse, which may otherwise be expected. 

In many cases all these measui*es fail to effect a cure ; the patient is 
16 
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partly, or for a time even completely relieved ; but after each relapse his 
condition becomes worse, and finally suppuration in or around the kidney 
becomes evident Under these ckcumstances, if not before, surgical inter- 
ference is required ; nephrectomy and nephrotomy are now recognized and 
successful operations. It should never be forgotten, however, that a nec- 
essary preliminary to such operation is to ascertain that the other kidney 
is not only present but is capable of performing its functions normally. 

The treatment of renal colic consists in the administration of narcotics ; 
morphine should be given freely by subcutaneous injections, since the 
stomach is too irritable to retain or absorb medicines. The inhalation of 
ether or chloroform may be required temporarily. Immersion in a warm 
bath for an hour or two often exerts a marked influence in subduing the 
painful contractions ; hot fomentations over the groin and loin may pro- 
long this effect materially. Various mechanical devices have been em- 
ployed in special cases ; thus Simpson succeeded in forcing a calculus back 
into the renal pelvis by standing the patient on his head and rubbing the 
affected side over the ureter ; Simon proposed to introduce a sound into 
the ureter (in the female) and thus force the concretion into the pelvia 
Reliquet suggests that the lower extremities be enveloped in elastic band- 
ages, whereby an increase of blood in the kidney and of the uiinary pressure 
may be effected. 

Quite recentiy Edson has recommended the hydrangea ax'borescens and 
Ducasse the stigma of maize as valuable agents both for the prevention of 
renal calculi and for use during an attack of colic. 

That the use of alkalies or of soft water is advantageous in preventing 
or arresting the formation of calculi in the urinaiy passages there can be 
no doubt ; that tbey are effectual in redissolving and removing calculi al- 
ready formed, is not so certain. In fact, it may be safely assumed that 
calculi, so long as they are retained in the pelvis of the kidney, cannot be 
dissolved by any medicinal remedy, since the quantity of urine with which 
they are brought in contact is too sHght to influence them, no matter what 
its reaction or composition may be. It is, however, demonstrated that 
calculi in the bladder, surrounded by a considerable quantity of urine, can 
be softened and even disintegrated by artificial conditions of the urine. 

It is well known that remedies of all sorts have been proposed and em- 
ployed by lay as well as by professional advisers in the hope of dissolving 
and removing calculi in the bladder. That the symptoms caused by their 
presence have been ameUorated even for years is undoubted. In most 
cases the improvement in the symptoms was doubtiess due not to any 
decrease in the size of the stone itself, but merely to the less irritating 
character of the urine ; at any rate the post-mortem examination of many 
such patients, who had been relieved of the most troublesome s}Tnp- 
toms by the use of alkaline remedies, has demonstrated the presence of 
calculi in the bladder. Sir Henry Thompson says (1882) : "I cannot find 
that any patient, certified to have stone after sounding by a competent 
surgeon, has, after a course of any solvent, been again sounded or sub- 
mitted to autopsy, and demonstrated to be free from stone." There are, 
however, several cases on record in which eminent English surgeons testi- 
fied to the disappearance of all symptoms indicating stone even upon 
sounding, after the use of alkaUes. An examination instituted under the 
observation of the Royal College of Physicians for the purpose of deter- 
mining the merit of this plan of treatment, included among others the fol- 
lowing four cases : 

P. Appleton, sixty-seven years old, was examined at Guy's Hospital in 
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July, 1739, by Mr. Sharp, surgeon to the hospital, in the presence of the 
President and a Censor of the Eoyal College of Physiciana A large stone 
was detected. The patient took alkaline remedies for five months, during 
which period a large amount of " gravel '* escaped with the urine. At the 
end of this time he was agfidn sounded by the same surgeon in tlie pres- 
ence of numerous medical men. No stone could be detected ; the symp- 
toms had all disappeared. 

The three other cases were essentially similar, the examining surgeons 
being Mr. Cheselden, Mr. Sharp, and Mr. Nourse. The patients took the 
solvent remedies for periods of four, eight, and four months respectively. 
In every case considerable sand was passed during the treatment and re- 
lief from all symptoms was obtained. At the end of the respective periods 
specified, examination by the same surgeons failed to detect a stone. These, 
it must be admitted, are the rare cases of success, culled from a large num- 
ber of failures 




Fig. l(L~Cy1inden of Ammonlnm Urate; 



Urinary Sediment from a NnraUng with TTrto Add Infarct 
(Ultzmann). 



So far as vesical calculi are concerned, the medicinal treatment is now 
a matter of little consequence, since the operation of lithotrity affords a 
speedy and safe reUef from the affection. As for calculi in the pelvis of 
the kidney, there is as yet no recorded case in which solution has been ac- 
complished by medical treatment ; yet there can be no doubt of the value 
of such agents in relieving tne painful and unpleasant symptoms caused 
by their presence. 

Calculi are sometimes found in the kidney itself, an occurrence of 
pathological rather than of clinical interest. These concretions are located 
in the tubuli and are commonly termed infarcts. Those most frequently 
observed are infarcts of uric acid, lime salts, bilirubin, and hsematoidin. 
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Uric acid infarcts are found almost exclusively during the first two 
weeks after birth ; they have been observed in about one-half of all the 
infants examined post-mortem during this period. It is a singular fact 
that still-born children, even those bom at full term, do not exhibit such 
infarcts. Vii'chow, after a long series of observations to this effect, was 
inclined to regard the presence of uric acid infarcts in the newborn as a 
most important and positive proof that the child had breathed, and hence 
attached to this fact much value from a legal standpoint. In recent years 
it has, however, been demonstrated in repeated instances that such infarcts 
may be present in the kidneys of infants which have never breathed ; 
Martin, Ebstine, Hoogeweg, and Birch-Hii*schfeld have observed and re- 
ported such cases. 

The urine during the first few weeks of life frequently contain a reddish 
powder whicli is deposited on the napkin ; microscopic examination often 
shows cylinders composed of reddish-brown spheres (Fig. 16) of urate of 
ammonium. Such infarcts are occasionally found in the kidneys of adults, 
as in one instance which I examined in the Rudolfspital in Vienna. They 
appear to have no especial significance. 

Infai'cts of lime salts are found in the shape of narrow white lines pro- 
ceeding from the pelvis of the kidney toward the cortical portion. Uix)n 
microscopic examination these lines are found to consist of amorphous 
masses of the carbonate and phosphate of calcium which lie in the straight 
tubules and the loops of Henle. 

Bilirubin infarcts are found in the kidneys of jaundiced newborn chil- 
dren. The bilirubin is present in the shape of granules or of needles and 
rhomboidal crystals ; it lies either in the lumen of the tubules, in the 
epithelial cells, or in the intertubular tissue. Such infarcts are often asso- 
ciated with those of uric acid. 

Haematoidin infarcts are found as brown stripes in the tubules of the 
renal papilla?. The haematoidin is found seldom in crystalline form, but 
usually as round, reddish-brown masses. Such infarcts may be seen after 
any of those conditions which cause a separation of haemoglobin from the 
coi*puscles — extensive bums, excessive administi*ation of chlorofonn or 
ether, transfusions, etc. 



Hydronephrosis. 

Dilatation of the pelvis of the kidney by the accumulation of urine is a 
not infrequent condition, which may be either congenital or acquired. The 
former class is usually the result of congenital malformations at some point 
in the urinary channel. Such malformation may consist in phimosis, con- 
genital stricture of the urethra, but most frequently of an abnormal inser- 
tion of the ureter into the pelvis. For these two portions of the urinary 
channel are developed independently, and the insertion of the ureter is 
sometimes efteeted, not at the lowest point of the pelvis, but at some higher 
point, or it perforates the pelvis obliquely, making a valvular stricture. As 
a result, the pelvis is emptied of urine only when the patient assumes some 
other than the erect posture ; the accumulation of urine during the 
waking houi*s results in compression of the pelvic opening of the ureter, 
whereby a distention of the pelvis results. Such cases afford a most favor- 
able condition for hydronephrosis, since the obstruction to the free evacu- 
ation of urine is intermittent. For it is well established experimentally 
that hydronephrosis is not produced by complete and permanent obstruc- 
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tion, but only by incomplete or intermittent impediment ; a complete and 
permanent obstacle to the evacuation of urine results first in slight disten- 
tion of the pelvis, but subsequently in atrophy of the kidney and the arrest 
of the urinary secretion. The development of hydronephrosis requires the 
continued secretion of urine ; hence it occurs only when the obstacles to 
Buch secretion are not complete nor permanent. 

In some cases of congenital hydronephrosis, the affection has attained 
such grade before birth as to interfere seriously with delivery, and to pre- 
vent the respiratory movements of the child, and therefore cause death. In 
other cases there may be at birth no evidence of hydronephrosis, which 
nevertheless develops in the course of the early years of life. 

Anatomically a distinction is made between partial and complete hy- 
dronephrosis, according as a portion or the entire pelvis is involved in the 
distention. The partial hydronephrosis is especially common in cases of 
congenital malformation in which the pelves and ureters are double ; in 
some cases, even with single pelvis and ureter, one or more calyces become 
obstructed either by a valve-hke fold of the mucous membrane, or by a 
calculus or blood-clot. 

Acquired hydronephrosis can usually be traced to some obstruction in' 
the urinary channel ; such obstructions may be of very diverse nature, some 
of which it has been impossible to ascertain or even imagine prior to the 
autopsy. The most common of these are renal calculi in the pelvis or 
ureter ; stricture of the ureter in consequence of injury from calcuh ; dis- 
placement of the pelvic orifice of the ureter by tumors of the kidney or hyda- 
tids of the pelvis ; displacement of the wandering kidney ; obstruction at the 
vesical orifire of the ureter by calculi, or inflammations induced thereby or 
by tumors ; pressure upon the ureter by abnormally located renal vessels, by 
the products of inflammation around the kidney or around the womb, 
by cancerous degeneration of the uterus, by prolapse, versions, or tumors 
of the womb, by ovarian tumors, by cancer of the rectum, etc. ; obstruction 
to the evacuation of the bladder by prostatic hypertrophy, urethral stricture, 
phimosis. When any of these conditions is recognized, the possibiUty of 
hydronephrosis, with consequent renal atrophy and uncmia, should be kept 
in mind ; for even before a pronounced renal tumor is detected, uraemia 
may be manifested — a familiar observation in cases of uterine cancer. 

As already stated, many of the conditions through which hydronephrosis 
is acquired cannot be recognized, and are not even suspected during the 
life of the patient Such are the cases in which post mortem an abnormal 
attachment of the ureter to the pelvis is discovered. Lagrave relates a ciui- 
ous instance in which the retention of menstrual fluid in one of the cavities 
of a bifid uterus had caused compression of the ureter of the same side, re- 
sulting in hydronephrosis and atrophy of the kidney. In a case which I 
examined at the Ruclolfspital in Vienna, a man seventy-four years old, there 
was found pronounced hydronephrosis on one side, the other kidney and 
ureter being normal ; the cause for the retention of fluid was found in a 
small myoma, not so large as a bean, which was located just at the vesical 
orifice of the ureter in such a way as to obstruct the passage of fluid 
through it 

There remain also a few cases in which even post-mortem examination 
has failed to reveal an impediment to the escape of urine. It is hipfhly 
probable that in such cases there has existed a malposition of the ut-erus, 
a perimetritic inflammation or other abnormality at the lower portion of 
the ureter, which had been either overlooked or whose association with the 
distended renal pelvis has not been recognized ; or there may have existed 
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a valvular formation of mucous membrane, or angular curvature Some- 
where in the course of the ureter or pelvis, which has escaped detection 
or even been obliterated by the manipiiation of the parts during autopsy. 
It is doubtless possible, moreover, that the calculi which originated a hy- 
dronephrosis may in the course of time crumble and disappear, so that no 
concretion is found post-mortem. 

Morbid Anatomy. — This varies according to the degree of the distention. 
In pronounced cases the tumor consists merely of a membranous sac dis- 
tended with fluid, and containing a few fragments of renal tissue ; at an 
earlier stage the kidney is recognizable, its cortical portion compressed, its 
calyces enlarged. In intermediate stages the kidney is found as a cap sur- 
mounting the distended sac. If the obstruction be located low in the 
ureter or in the bladder or urethra, a corresponding distention of the 
ureter is observed, the organ sometimes attaining the calibre of the small 
intestine. The hydronephrosis is uni- or bi-lateral according as the ob- 
struction involves one or both ureters. If limited to one side, the other 
kidney is usually hj'pertrophied ; if bilateral or even excessive on one aide 
only, hypertrophy of the heart is a common feature. 

The inner surface of the sac is usually smooth, though often lined with 
urinary ingredients and sometimes ulcerated. The quantity of fluid may 
amount to thirty (Cielewicz) or thirty-six (Dumreicher) litres ; in a case 
mentioned by Roberts thirty gallons of fluid were foimd post mortem. The 
nature of the liquid varies ; sometimes it contains urinary salts in appre- 
ciable quantity, while at other times it approximates the character of serum. 
Kehrer reports a case in which the sac contained a considerable quantity of 
gas, supposed to be carbonic acid ; the addition of acetic acid to the con- 
tents of the sac caused the further evolution of gas. This case is of prac- 
tical interest, since the presence of the gas caused a tjTnpanitic resonance 
upon percussion, an unusual feature in cases of hydronephrosis, which 
might lead to errors of diagnosia 

It is important for purposes of diagnosis to note the variations which 
may occur in the chemical composition of the fluid contained in a dis- 
tended renal pelvis. So long as the kidney continues to perform its func- 
tions, such fluid ^vill contain characteristic urinary ingredients, especially 
urea, and perhaps also uric acid, indican, creatinin ; cholesterine is also a 
frequent ingredient. After the disorganization of the kidney has reached 
such a degree as to arrest the functions of the organ, the characteristic 
ingredients of the urine may disappear entirely from the fluid ; indeed, 
the accumulation of catarrhal products may produce a fluid whose compo- 
sition aflbrds no clue to its origin. Schetelig reports a case from Es- 
march*s clinic, in which the fluid withdrawn by aspiration was of colloid 
nature, containing albumen, cholesterine, mucin, and paralbumen, but no 
urea, whereupon the diagnosis of ovarian tumor was made. The operation 
revealed hydronephrosis. 

Symptoms. — Distention of the pelvis and ureter may cause various 
symptoms due to pressui'e upon other organs, and may, on the other hand, 
exist without pronounced or definite symptoms of any kind. The features 
of the case must naturally depend upon the size of the tumor, and espe- 
cially upon the cause of the obstruction. The symptoms most frequently 
complained of are a sense of fulness and pain in the loins and groin, pain 
around the neck of the bladder, constant desire to urinate, obstinate con- 
stipation, shortness of breath from interference with the action of the dia- 
phragm. Sometimes the patient's attention is first directed to the region 
of the kidney by sudden pain following violent motion ; such pain may be 
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followed by chill, fever, and vomiting. These symptoms are most apt to 
occur in cases of wandering kidney, in which obstruction is suddenly in- 
duced by a change in the position of the organ, in cases of sudden dis- 
lodgment of calculus, etc. 

Intermittent changes in the quantity and character of the urine consti- 
tute an occasional symptom of tiiis condition ; a complete closure of the 
partially obstructed ureter is followed by the expulsion of clear urine in 
diminished or normal quantity according to the degree of compensatoiy 
hypertrophy of the other kidney and of the left ventricle ; a partial removal 
of the impediment (such as a change in position of an obstructing calculus) 
is followed by a sudden increase in the quantity of urine expelled, which 
is often somewhat tiu'bid. During the temporary obstruction a tumor 
may become apparent in the region of the kichiey, or a previous swelling 
is decidedly increased ; with the increase in the amount of urine expelled, 
this swelling subsides. 

The urine itself may afford no positive symptoms ; evidences of pyelitis 
— mucus, pus, and blood — are frequently present^ but do not necessarily 
indicate hydronephrosis. Polyuria, caused by hypertrophy of the left 
heart, is a frequent symptom. This cardiac hypertrophy deserves far 
more attention as a symptom of hydroneplirosis than it commonly receives. 
It results from the atrophy of the renal structures caused by compression 
by the tumor ; and this atrophy is often aggravated by an actual and in- 
dependent renal inflammation. 

After the distention has attained a certain size, a tumor is perceived 
through the abdominal wall ; it may even be possible to distinguish the 
distended ureter. The tumor is fixed (except in the case of a wandering 
kidney) and hes behind the colon. Fluctuation may be detected. This 
tumor may maintain for years the same dimensions, and then suddenly in- 
crease in size without apparent ground. Alternating enlargement and de- 
crease of the tumor, the latter amounting even to total disappearance, has 
been observed in consequence of variations in the amount of obstruction ; 
these phenomena were especially pronounced in a case of wandering kid- 
ney with hydronephrosis, evidently in consequence of variations in the 
amount of curvature of the mobile ureter. 

Various compHcations may conceal the primary affection ; such are the 
results of adhesion of the sac to adjacent organs. The formation of these 
bands is accompanied with sharp pains and tenderness upon pressure ; 
and the attachment of the sac may displace or compress neighboring 
organs, causing disturbances whose origin is obscure. Compression of 
the colon occasions obstinate constipation and an accumulation of fsBces ; 
of the stomach, dyspepsia, nausea, and vomiting ; of the lungs, dyspnoea ; 
of the heart, palpitation, etc. Hydronephrosis on the left side presses the 
spleen and lungs upward, the heart toward the median line, the stomach 
and transverse colon toward the right ; if on the right side the tumor dis- 
places the Hver upward toward the left and front, the transverse colon 
downward, and causes the stomach to assume a nearly vertical position. 
The adjacent colon — ascending or descending according to the side af- 
fected — is pushed toward the median line, but still lies in front of the 
tumor. 

Suppuration may take place around the sac, marked by chiUs, fever, 
irregular sweats, diarrhoea, emaciation, etc. ; occasionally perforation oc- 
curs into the peritoneum, the intestine or other organ. In one case Dittel 
observed spontaneous i*upture of the distended pelvis and of the corre- 
sponding renal artery. 
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Complete anuria may occur suJdenlj ; in fact, it bas been observed as 
the fii-st symptom which arouse<i suspicion of hjdronephro6i& For the 
pixxluction of anuria it is not necessary that both ureters should be ob- 
structed by calculi or other impediment ; for a sympathetic suppression of 
the urinary secretion in one kiiiney can occur when the ureter of the other 
side is suddenly obstructed. This is a rare event, since the arrest of secre- 
tion in one kidney usually excites the other to increased activity and hy- 
pertrophy. 

The course and termination of hydronephrosis vary in different case& 
The most favorable results occur in those cases produced by renal calcuh ; 
in these the concretion is sometimes softened and escapes, an event fol- 
lowed by an arrest of the renal disorder ; or the obstiniction may be com- 
plete, leadinj]^ to atrophy of the kidney, arrest of secretion, and ultimate 
shrivellinjj of the sac. If the obstruction to the escape of urine consist in 
a malposition of the uterus or a pelvic inflammation, a removal of the cause 
and hence of the effect is sometimes achieved. In most cases, however, 
the obstruction cannot be removed, perhaps not even detected ; and a fatal 
result finally ensues either from uraemia or other complication. 

Uraemia, acute or chronic, from atrophy of the renal substances or 
from serious obstruction in the urinary channel, is a frequent occurrence, 
and one which may arise without previous suspicion of the existence of 
hydronephrosis. The orijrin of such ura?mia, indeed the nature of the 
symptoms produced by it, often pass imrecognized in those cases of hy- 
dronephrosis in which the obstruction is lociited in the lower part of the 
urinary channel ; I have examinetl post mortem four cases of fatal ursemia 
from cancer of the uterus, where but little of the renal tissue remained, 
although no decided tumor was perceptible through the abdominal wall ; 
in two of these cases no suspicion of hydronephi'osis was entertained dur- 
ing life. 

Diagnosis. — A positive recognition of hydronephrosis is possible only 
when a fluctuating tumor is apparent Without this symptom a conject- 
ure can be based upon a knowledge of the existence of an impediment in 
the urinary channel, calculous pyelitis, sharp pains over the kidney, sud- 
den variations in the quantity of urine. Urajmic symptoms in cases of 
uterine cancer, or other known obstruction to the exit of urine, should 
also direct attention to this possibility. 

After a fluctuating tumor is developed, there still remains much dif- 
ficulty in distinguishing hydronephrosis from ovarian cj'st and hydatids of 
the kidney. The history and mode of development may furnish valuable 
information, especially in the distinction between hydronephrosis and ova- 
rian tumor. The former is first noticed at the upper part of the abdomen, 
just under or below the last rib ; there is often a history of urinary dis- 
orders — hflcmaturia, the passage of gravel, renal colic, etc. ; an o\-arian 
tumor usually begins in the ilijic or inguinal region ; it is commonly asso- 
ciated with some disorder of menstruation ; the uterus is displaced and 
usually immovable. There is nothing about a renal tumor which neeil 
affect the uteinis ; yet this organ may exhibit a displacement and fixation 
from independent causes coexisting with the hydronephrosis; indeed, 
such malposition may be the cause of the pelvic distention. 

The examination of the tumor itself may enable one to distinguish be- 
tween the two affections ; tumors of the kidney are usually located behind, 
those of the ovaiy in front of the large intestine ; the former are as a rule 
fixed, the latter movable, though exceptions occur to all of these general 
rules. Exploration through the rectum as practised by Simon has occa- 
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sionally furnished valuable information as to the origin and location of a 
tumor. Inflation of the intestine (Wells) or its distention with water (Si- 
mon) has been recommended as an aid in outlining the tumor by palpa- 
tion. 

Examination of the contents obtained by aspii-ation may furnish posi- 
tive infoimation ; yet such puncture is not devoid of danger, since even 
when most carefully performed, it has been followed by local suppuration 
and even peritonitis — probably because the thin fluid so readily escapes 
th.rou«]fh even a small opening. The presence of urea in considerable quan- 
tity (.1 to .5 per cent.) and of luic acid may be considered proof of the 
renal origin of the tumor, especially if albumen be absent or present in 
Tery small quantity (not to exceed .1 percent.) ; yet the absence of urinary 
ingredients, and even the presence ofparalbumen and colloid matters does 
not necessanly prove the ovarian origin of the swelling. The granular cell 
which DrySvlale pronounced characteristic of ovarian cysts is found also in 
certnin renal tumors. An abundance of cylindrical cells indicates an ova- 
rian tumor, of squai^ous cells a hydronephrosis ; yet such cells are not al- 
ways found in considerable quantity, and even when present do not justify 
a positive diagnosis. In fact, in spite of all diagnostic precautions, the 
most skilful surgeons, including Billroth and Esmarch, have mistaken hy- 
dronephrosis for ovarian tumor. 

There is another measure which might furnish means for a positive dis- 
tinction between hydronephrosis and otlier fluctuating tumors in the renal 
region — catheterization of the ureter. This is as yet practically impossible 
in the male, though fortunately the difficulty of recognizing hydronephro- 
sis is less in males than in females, in whom confusion with ovarian tumors 
may occur. Tlie one objection to the employment of this manipulation in 
differential diagnosis is the difficulty of its execution ; Simon's method is 
unsatisfactory, and GrunfekVs requires a practised hand ; but Pawlik s can 
be readily performed and should be employed. 

A distinction of hydronephrosis from renal hydatids has sometimes been 
made by a previous history of echinococci, by the detection of a distinct 
hydatid thrill, etc. The escape of booklets with the urine is, how^ever, the 
only absolute distinctive feature of remd hydatids ; the thrill has been 
elicited in cases of simple hydronephrosis. The fluid of a hydatid cyst 
ordinarily contains an excess of conmion salt, more than is found in any 
other tumor except occasional cases of hydronephrosis. 

Tumors of the kiflney can usually be distiniruiHlKHl from those of the 
liver by palpation and by Rosenbach's method — the inflation of the stom- 
ach with carbonic acid gas, whereby the hver is pressed forward against 
the abdominal wall, while the kidney is covered by the distended stomach. 

Treatment, — This must vary w4th the cause ; if renal calculi be discovered 
or suspected, the treatment should be an attempt to remove these ; if no 
cause be apparent, a careful examination of the lower portion of the urinary 
tract, and in females, of the utems and peiimetritic tissue, should be made ; 
urethral stricture, uterine displacement, etc., should be corrected. Gentle 
pressure upon the tumor and along the ureter has been tried ; but since 
rupture of the sac is a possibihty, such manipulation must be performed 
with extreme caution if at all. Roberts refers to a CAse in which the tumor 
was " diligently manipulated in every direction with the aid of a lubricating 
ointment on alternate mornings. After the third manipulation the patient 
suddenly passed a large quantity of urine, and the tumor forthwith subsided, 
and did not again return so long as the patient continued under observa- 
tion." 
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Kepeated puncture of the sac has been practised, sometimes with com- 
pamtive success and in other cases ^vith fatal result In a case related by 
Eoberts, eight quarts of fluid were withdrawn in Januaiy, 1852, and three 
and a half quai'ts in December of the same y^ar ; on each occasion it was 
noticed that after some of the fluid was removed, the remainder- flowed 
along the ureter. The patient remained well for eight years, when seven 
quarts were again removed ; some months later rupture of the sac and fatal 
peritonitis ensued. The cause of the hydronephrosis was found in the ar- 
rangement of the ureter, which entered the pelvis obliquely through its 
wall. This anatomical peculiarity (which has been repeatedly observed) 
explained the fact that when the pressure had been relieved by the removal 
of some of the liquid, the remaining contents of the sac escaped along the 
natural channel 

Various surgical measures have at different times been employed for the 
relief of this condition, with varying degrees of success. Puncture and 
subsequent injection of iodine have caused the obliteration of the sac, but 
are Uable to induce dangerous suppuration. Free incision has been made 
into the sac, followed by drainage and injections of iodine ; the incision 
has been made usually in the lumbar region, occasionally through the ab- 
dominal wall ; Konig made the latter operation with double division of tbe 
peritoneum : a year later a minute fistula was the only remnant of the dif- 
ficulty. There usually remains a permanent fistula through which urine 
escapes, at least imtil advanced atrophy of the kidney occurs. 

Until greater experience with these operations has been recorded, no 
rules can be formulated ; each case calls for thorough investigation and the 
exercise of the greatest discretion and care on the part of the surgeon. 



Syphhjs of the Kidney. 

The syphilitic taint frequently manifests itself in an affection of the 
kidney. Upon post-mortem examination there are found gummata in dif- 
ferent stages, sometimes as miliary nodules, which may readily be mistaken 
for tubercles, or as large as peas, enclosed in a connective-tissue capsule. 
In this as in other organs gummata are prone to cheesy degeneration ; the 
cheesy masses are ultimately replaced by a cicatricial tissue whereby the 
kidney is deformed and often divided into lobes such as are seen in the foe- 
tal kidney. This lobulation of syphilitic origin can be distinguished 
from that which occurs as a persistence of foetal formation by the follow- 
ing features : in the former the lobules are irregular, the lines of demarca- 
tion composed of cicatricial tissue, to which the (usually thickened) capsule 
is adherent ; in the foetal kidney the capsule extends over but does not dip 
into the sulci between the lobules. 

Gummata of the kidney are multiple and are not recognizable during life. 

Syphihs is responsible for cases of Bright's disease, both the chronic 
parenchymatous and interstitial ; and there is reason for beUeving that an 
acute nephritis frequently results from the same cause. Syphilitic nephri- 
tis presents no characteristics whereby it can be distinguished from inflam- 
mation due to other causes ; the diagnosis must rest upon the existence of 
the specific infection in the individual and upon the effects of specific 
remedies. The occurrence of nephritis in a subject of syphilis should be 
considered an indication for the employment of the iodide of potassium 
and of mercurials in small doses ; it renders more favorable the prognosis 
of the disease. « 



Digitized by 



Google 



DISEASES OP THE KIDNEY. 251 

Benal inflammation may originate in congenital as well as in acquii-ed 
syphilis ; in the former case cysts of the organ are usually foimcL 



TUBEBCULOSIS OF THE KlDNEY. 

Tuberculosis occurs in the kidney in connection either with general 
tuberculosis or with the same affection in other of the genitourinary or- 
gans ; in the former case the tubercles are disseminated, in the latter local- 
ized. 

As an accompaniment of general mihary tuberculosis and of pulmonary 
consumption, mihary tubercles are formed in the kidney. They are lo- 
cated chiefly in the cortex, and are often arranged in rows parcdlel with 
the course of the straight arteries. The gray color renders these tubercles 
easily discoverable when they are located directly under the capsule of the 
organ ; upon section they are less readily distinguished in the substance 
of the kidney, especially if the organ be anaemic. Aggregations of miliary 
tubercles into masses as large as peas are found in the kidney as in other 
organs ; these may undergo cheesy degeneration. 

Such tuberculosis of the kidney is most frequent in childhood. Clini- 
cally it is a matter of Httle moment, since it can be but rarely recognized 
before death, and then only by the association of an obscure renal affection 
with pronounced tuberculosis of other organs. According to Rosenstein, 
anuria is a frequent symptom of renal tuberculosis in children. 

Primarif renal tuberculosis is rarely limited to the kidney, but usually 
involves other portions of the urinaiy and parts of the genital tract ; in- 
deed, it seems probable that the tuberculosis has often begun in the blad- 
der, the epididymis, or the prostate, and has subsequently extended to the 
kidney. 

In many cases tuberculosis is found in other as well as the genito- 
urinary organs ; yet instances are not rare in which the disease is confined 
to the urinary tract, having apparently originated in a tubercular, scrofu- 
lous, or simply punilent affection at some point in this tract or in the ver- 
tebral column. 

Morbid Anatomy. — Primary tuberculosis usually affects one kidney, 
more frequently the right (Meckel) ; the other may be perfectly healthy or 
the seat of chronic inflammation ; in one case the second kidney was trans- 
formed into a medullary cancer (Rosenstein). 

In the kidney itself there is observed a diffuse inflammation with the 
aggregation of tubercles into masses of varying size ; a large part or even 
the entire organ may be transformed into a cheesy mass. At a later stage 
this cheesy material breaks down and is expelled with the urine, leaving 
cavities in various portions of the organ ; sometimes the entire kidney is 
transformed into a sac containing lumps of cheesy material. The process 
usually begins in and progresses from the papillee. The increase in size 
of the organ may be extreme ; Klebs describes a case in which the right 
kidney was eleven inches long and weighed seventy ounces (instead of 
five). 

The pelvis of the kidney is dilated and filled with cheesy masses which 
occlude the ureters and thus favor the development of hydronephrosis. 
Ulceration of the mucous membrane of the pelvis and the formation of 
fistulous openings into the surrounding tissue is a frequent occurrence, 
sometimes producing perinephritis, abscess, or peritonitis. 

Similar enlargement and cheesy.degeneration are found in the ureters, 
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the prostate, the seminal vesicles, the vasa def erentia, and the epididymis ; 
the mucous membrane of the bladder is frequently ulcerated. The dis- 
ease extends to the genital organs less frequently in the female than in the 
male. 

Sometimes the primary lesion is caries (tuberculous) of the vertebrae ; 
or tuberculosis of the intestinal canal, of the peritoneum, and of the 
ovaries is idso present. In many instances miUary tuberculosis of vaiious 
organs and pulmonary consumption are found. 

The etiology of primary genito-urinary tuberctdosis is by no means 
clear. Hereditary influence seems to be a factor of importance in tuber- 
culous disease of these as of other organs. Previous inliammation of the 
genital organs seems to be a predisposing moment ; tlie disease is found 
most frequently in males and during the period of sexual acti\-ity. Nearly 
all cases observed have been between the ages of fifteen and forty -five 
yeare, though in rare instances it has been seen as early as in the "third 
and as late as the seventieth year. The patient's history usually includes 
a previous chronic gonorrhoea, chi'onic cystitis, or epididymitis. In many 
cases the advanced stage of the process in the prostate, seminal vesicle, 
or epididymis indicates that the tuberculosis began in these parts and sub- 
sequently appeai'ed in the kidney. Intervening portions of the urinary 
tract — the ureter or the bladder, for example — may be entirely free from 
the affection which has appeared both below and above. Tuberculosis of 
the kidney and of the genital organs is observed far less frequently in fe- 
males than in males. 

Symptoms, — So long as the kidney contains onlymihaiy and submiliary 
tubercles the recognition of the affection is impossible, though conjecture 
to that effect may be based upon the existence of tuberculosis in other or- 
gans, especially in the genito-urinary tract. At a later period, when pus 
and cheesy masses are formed and expelled with the urine, tuberculosis of 
either the kidney or the bladder probably exists. The differential diagno- 
sis between the two is often difficult ; for tuberculosis of the kidney and 
its pelvis often produces the symptoms of cystitis— frequent and painful 
urination, aramoniacjd and purulent urine ; the existence of these symp- 
toms does not therefore warrant a diagnosis of cj'stitis. In other cases the 
symptoms point to the kidney as the seat of disease ; the patient experi- 
ences extreme pain in the renal region, often paroxysmal ; the pain may 
extend along the ureter and to the neck of the bladder, or may radiate 
toward the navel and down the thigh ; sometimes there is numbness of the 
lower extremity. On the other hand, tuberculosis of the kidney may attain 
an advanced stage without causing any pain in the region of the organ. 
After a time a tumor may become perceptible, due in part to increase in 
the size of the kidney itself, and in pai-t to distention of the pelvis by the 
urine in consequence of obstruction of the ureters by cheesy masses ; the 
expulsion of such masses with the urine may produce renal colic, and be 
followed by a reduction in the size of the renal tumor. In a few cases an 
intermittent tumor has been observed ; its appearance is accompanied with 
severe pain, while the urine becomes unusually clear and scanty ; after a 
time the pain suddenly ceases, the tumor disappears, and the urine becomes 
more profuse and tuibid as before. Such phenomena are caused by the 
repeated plugging of the ureter by cheesy masses and fi'agments of tissue, 
with consequent hydronephrosis. Eichhorst observed for two years con- 
tinuously a patient who exhibited such phenomena every two or three 
weeka 

The urine is usually acid and of normal quantity and specific gravity ; 
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even after a considerable portion of one kidney has been obliterated by the 
tuberculous process, the quantity of the urine may remain normal from the 
vicarious increase of activity of the other kidney. If both organs are af- 
fected, the quantity of urine is gradually diminished, and ursemia may ulti- 
mately occur. 

The urine contains pus, and in many cases minute cheesy masses as 
large as a pin s head can be discovered in the sediment. These masses 
aftbrd strong suspicion of tuberculosis in the kidney and its pelvis, though 
they can proceed from the same affection in the prostate or neck of the 
bladder. 

Since Koch's discovery of the bacillus of tuberculosis and its constant 
association with tuberculous lesions in all organs, this organism has been 
sought in the uiinary sediment from cases of suspected renal tuberculosis. 
In a few cases the bacillus has been detected (Rosenstein, Cornil, Licht- 
beim, Babes), and section has subsequently revealed the accuracy of the 
diagnosis. While the presence of this bacterium is certainly positive evi- 
dence of the existence of tuberculous inflammation at some point of the 
urinary tract, the failure to discover it does not prove the absence of such 
changes. 

If the bladder is also involved, dysuria becomes a prominent symptom. 
The urine may remain acid for a considerable time, but finally becomes 
ammoniacaL Occasionally the urethra is obstiiicted by a fragment of tis- 
sue, causing retention. It is to be remembered that these symptoms of 
vesical irritation may be present without participation of the bladder in the 
tuberculous process. In many instances kidney and bladder both exhibit 
tuberculous lesions. 

DiafjnoiiU, — The diagnosis of tubercular disease in the genito-urinary 
tract is biused upon the presence of pus and cheesy particles in the sediment ; 
the detection of tubercle bacilli in the same ; the symptoms of derange- 
ment of the kidney or bladder ; nodular thickening in the epididymis, 
prostate, or semiiuiJ vesicle ; the existence of tuberculosis in other organs. 
In the absence of perceptible changes in those parts of the genito-urinary 
tract accessible to the linger, and of the tubercle bacilH, tuberculosis of 
these organs can be at most suspected. 

In certain cases intermittent hajmaturia associated with occasional dull 
pain in the loins have been the only symptoms observed ; if accompanied 
by hectic, night-sweats, emaciation, etc., a suspicion of renal tuberculosis 
should be entertained. Konig*s observations show that tuberculosis of the 
urinary tract is sometimes found in individuals with chronic (tuberculous) 
inflammation of various joints. The existence of such " idiopathic " syno- 
vitis should therefore be taken into consideration in determining the nature 
of an obscure urinary complaint in such patients. Tuberculosis of the 
urinary tract, hke the same affection of the lungs, is less troublesome in 
wann than in cold weather, and in a dry and uniform than in a moist and 
changeable cHmate — a fact of diagnostic impoi*tance. 

It is often difficult or impossible to determine the locaUty and limitation 
of the tuberculous process in the urinary tract ; the symptoms and urinary 
appearances may be extremely similar, whether the inflammation be localized 
in the bladder or the kidneys. The kidney is, however, far more frequently 
affected than the bladder ; hence the recognition of tuberculosis in the luin- 
ary tract affords a strong presumption that the kidney is affected, even though 
there be no positive symptoms referable to this organ. 

Tuberculosis of the kidney must be carefully distinguished in childhood 
from the malignant growths and from lithiasis ; the latter condition often 
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indeed coexists during early life. In adults, in whom renal cancer is rare, 
calculi of the kidney or of the bladder may be mistaken for the tuberculous 
process. 

Prognosis, — The disease is incurable and always tends to a fatal termi- 
nation, which is usually hastened by tuberculosis of other organa This 
termination may, however, be deferred many years ; cases are known in 
which the urinary tract only was the seat of tuberculous disease, for ten, 
fifteen, and even seventeen years. So long as the disease is confined to the 
urinary and genital organs, its progress is usually slow ; yet a fatal result 
may occur suddenly from complications such as peritonitis, ursemia, or 
secondary general miliary tuberculosis. The average duration is considered 
about one year. 

Treatment — Remedies are powerless to affect the course of the disease, 
and are useful only in mitigating the symptoms. The treatment required 
for supporting the patient's strength is essentially that employed in cases 
of puhnonary tuberculosis— tonics, quinine, iron, and cod-liver oil Tuber- 
culosis of the urinary tract, like the same affection of the lungs, is as a rule 
much less troublesome in warm than in cold weather, and is equally bene- 
fited by residence in a warm, dry, and uniform climate. This influence of 
atmospheric surroundings upon the course of the disease constitutes an 
important item in diagnosis (in the early stages) and in prognosis ; for the 
improvement witnessed upon the return of warm weather after the cold of 
winter may deceive the patient and even the physician into the belief tliat 
recovery has occurred. 

In subjects who exhibit a scrofulous or tuberculous tendency, pro- 
phylaxis is extremely important ; chronic suppuration in the urinary tract 
— gleet, cystitis, etc. — may become a focus of tuberculous inflammation, 
and should hence be arrested at once. 



Cancer op the Kidney. 

Cancer of the kidney, like that of other organs, may be primary or 
secondary. Primary cancer occurs almost exclusively in early childhood 
and in advanced years ; several cases are recorded in which it existed at 
birth (Weigert, Kiihn), and some others where it was discovered during 
the first tlu-ee months of life. 

This frequency of cancer of the kidney in early life is quite remarkable, 
since the disease rarely occurs in other organs during childhood. The 
fact accords with Cohnheim's hypothesis as to the origin of cancer — ^its 
rise from the persistence of foetal aberrations ; for the kidneys, as is well 
known, begin their function early in foetal life and are especially prone to 
exhibit a persistence of embryonic peculiarities. Among twenty-nine cases 
of cancer in various organs during childhood reported by Hirschsprung, 
fifty-two per cent were cancer of the kidney ; of these thirty per cent were 
developed during the first five years of life, and the remainder previous to 
the tenth year. In another respect, too, cancer of the kidney differs from 
cancer in general, namely, that it is found with far greater frequency in 
males than in females. This difference is less apparent in childhood than 
in adult life. 

Secondary cancer of the kidney may follow carcinoma of various or- 
gans, but is an especially frequent sequel to cancer of the testis. 

Certain other tumors of the kidney are usually indistinguishable from 
cancer, and if recognized at all during life ai*e designated by this name. 
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Foremost among these is sarcoma, which occurs usually as a metastatic 
growth and therefore in both kidneys. Piimary sarcoma of the kidney is 
extremely rare ; Koch has recently reported one in the right kidney of a 
woman tifty-five years of age. Myosarcoma has also been observed as a 
primary affection. Myosarcoma containing striated muscle fibres has been 
described by Cohnheim, Marchand, and others as occurring in children 
during the first five years of life. Adenoma of the kidney is according to 
Sturm not a rare affection, though it is usually regarded as cancer. Fi- 
broma has been repeatedly observed as small circumscribed nodules in the 
medullary portion ; Wilks described a case in which the entire right kid- 
ney was transfonned into a fibrous timior, the autopsy occurring ten years 
after the patient, a woman fift3^-three years old, had experienced pain over 
the kidney and had had hcematuria. Lymphangioma, cavemoma, myxoma, 
lipoma, and gumma have all been observed post-mortem in the kidney, 
but are rarely detected during life. 

The kidney furnishes less than one per cent, of all cancers. Eenal 
cancer is often associated, especially in children, with calculi in the pelvis ; 
probably either favors the development of the other ; morbid blood-clots 
and fragments of tissue serve as nuclei for concretions, while calculi may 
by their irritation further the development of cancer. 

Morbid Anatomy. — Tbese vary according as the cancer is primary or 
secondary : primary cancer is found as a rule in one kidney only, most 
frequently the right, and occiurs as a diffuse infiltration ; secondary cancer, 
on the other hand, is usually found in both kidneys and as circumscribed 
nodule& 

In most cases of primary cancer especially the kidney is much enlarged, 
often attaining four or five times its normal size and constituting a tumor 
which may occupy a large portion of the peritoneal space. In two cases, 
one reported by Roberts, the other by Van Den Byl, the growth weighed 
over thirty pounds. 

The suriace is usually uneven and nodular. Upon section there is 
often found a considerable remnant of normal renal tissue, sharply de- 
fined from the cancerous mass which constitutes the remainder of the 
organ. The cortex is chiefly, sometimes solely, affected. The color and 
consistence of the tumor vary with its structure, being sometimes soft and 
encephaloid, and at other times of unusual hardness. The tumor is ex- 
tremely vascular and often exhibits extravasations of blood in its sub- 
stance and in the perinephritic tissue ; cavities containing a dark brown 
fluid are discovered in the interior of the mass. 

In consequence of the size of the tumor, displacements of other abdom- 
inal organs are frequently observed ; spleen, Hver, and stomach suffer 
especiaUy in this way ; sometimes pressm'e of the mass upon the duo- 
denum has occasioned dilatation of the stomach. 

The cancer is often found to have extended into adjacent structures, 
especially the pelvis and ureter and the renal vein. It may happen that 
p{u:iicles of the tiunor have obstructed the ureter and thus led to hydro- 
nephrosis. Extension of the growth into the renal vein and even the as- 
cending vena cava has been observed; imphcation of the ihac vein by 
continuity has also been noted. The lymph-glands in the vicinity of the 
kidney are usually enlarged and canceroua Their enlargement together 
with that of the diseased organ itself may result in compression of vessels 
and nerves with consequent impairment of function of the lower extremi- 
ties — neuralgia, paralysis, atrophy, oedema, etc. 

The other kidney is often of normal appearance except for a sUght 
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enlargement ; yet it frequently exhibits some abnormality other than 
cancer. Thus chronic nephritis, amyloid degeneration, extravasations of 
blood in the renal substance and in the pelvis have been noted ; in one 
case reported by Dadt and Bosenstein there was observed medullary can- 
cer of one kidney and tuberculosis of the other. 

Metastases from primaiy cancer of the kidney are not frequent and are 
found chiefly in the lunga Cancer of the testis is often found, though the 
urinary channels escape entirely. 

Sipnjytonis, — Secondary cancer of the kidney usually remains undis- 
covered during life. Many cases of primary cancer also exhibit no sjmp- 
toms upon which a positive diagnosis can be based. 

The cardinal symptoms in a typical case are tumors cachexia, pairiy hivma- 
turia. One or more of these is often absent, the swelling and cachexia 
being the most constant symptoms. 

In children the tumor often attains an enormous size, the swollen 
abdomen traversed by large cutaneous veins contrast iug sharply with the 
emaciated and bloodless appeai-ance of the remainder of the body. In 
adults there is frequently no trace of a tumor. 

Pressure and displacement of other organs by the renal enlargement 
occasion symptoms which may mislead the physician by directing his 
attention to supposed derangements of the alimentaiy canal. Heart and 
lungs, stomach, liver, spleen, and intestines may be forced into abnormal 
positions, as akeady described in discussing hydronephrosis. Motor and 
sensory disturbances of the lower extremity may be prominent and for a 
long time almost the sole symptoms ; they are caused either by simple 
compression of nerves or by actual invasion of the vertebral column and 
the spinal cord by the malignant gi-owth. The cancer may extend into 
these structui'es without producing an enlargement distinctly perceptible 
through the abdominal walls. Among the symptoms thus produced are 
neuralgias of the lower intercostal nei-ves, of the iUo-lumbar region, of the 
hip-joint and thigh — subjecting the patient to futile treatment for rheu- 
matism, sciatica, and neuralgia ; pain, itching, numbness and paresis of 
the lower extremity are also experienced. Such symptoms should direct 
attention to the kidney as the possible seat of malignant disease, especially 
if the patient be less than five or more than sixty years of age. 

Upon careful examination it may be possible to detect an enlargement 
of the kidney, usually sensitive to pressure. It lies as a rule behind the 
colon, which is often distended with gas and displaced somewhat toward 
the median line. Light percussion may give only the tympanitic reso- 
nance of the intestine, while deep percussion reveals the dulness of the un- 
derlying tumor. This latter is generally hard, uneven, perhaps presenting 
decided nodules upon its surface, and is thus distinguished from hydrone- 
phrosis ; yet fluctuation can often be felt in spots in consequence of the 
collection of liquid in tlie cavities already mentioned ; indeed, actual 
hydronephrosis is a not infrequent compUcation whereby the physical 
characters of the neoplasm are obscured. A malignant tumor is generally 
sensitive to pressure ; it may exhibit slight pulsation suggesting an an- 
eurism, and vascular murmurs ai'e sometimes heard. 

Cachexia is a prominent and, in children, an early symptom, aggravated 
by pain and sleeplessness, gastric and intestinal derangements, and loss of 
blood. 

The pain is by no means constant, nor when present continuous. In 
some few cases it is never referred to the region of the kidney, but is felt 
in the groin and the thigh ; in other instances attacks of renal colic occur, 
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caused by obstruction to the escape of urine by blood-clots and particles 
of tissue. 

Hsematuria is an important and frequent, though by no means constant, 
symptom of renal cancer. It may occur with or without pain, and is 
sometimes noticed for the fii*st time after a blow or other injury to the 
back. The bleeding is not constant ; it may cease for days or weeks and 
again appear without provocation or without pain. Such heematuria indi- 
cates as a rule a morbid growth in either the kidney or the bladder. The 
quantity of the blood may be so slight as to be discoverable only with the 
microscope, or so profuse as to occasion much alarm. Blood-clots are 
sometimes passed ; these may be shaped like quills and thus indicate that 
the hemorrhage has occurred above the ureters. Bapid enlargement of 
the tumor may be observed in consequence of occlusion of the ureters 
by these clots ; such obstruction is aocompanied by colicky pains and 
oliguria. In rare instances fatal hemorrhage from the renal growth has 
occurred. 

In a few cases there have been found, entangled in the blood-clots in 
the urine, particles of tissue which reveal upon microscopic examination 
the cancerous nature of the growth. Extreme caution must be exercised 
in asserting the cancerous origin of individual at^^ical cells which may be 
found in i£e urine ; for the mucous membrane of the urinary passages 
may in normal or catarrhal conditions furnish cells of great diversity in 
size and outline. Aside from the blood and possible fragments of tissue, 
the mine may exhibit no abnormality ; albuminuria is occasionally ob- 
served, but usually when the other kidney is the seat of inflammation. 

The course of the disease varies extremely in different individuals. It 
seldom lasts more than two years after the discovery of positive symptoms ; 
in children a fatal result may ensue within a few weeks, while in adults 
the disease is said to have continued for ten, fifteen, and even eighteen 
years. Periods of comparative comfort and decided improvement in health 
may alternate with the usual symptoms. 

Death occurs from exhaustion, or from some complication, such as per- 
foration and peritonitis, fatal hemorrhage, thrombosis of the renal vein and 
subsequent embolism in the lungs or brain, or perforation externally, with 
subsequent septic infection. 

Diagnosis. — Two chief symptoms of renal cancer are tumor and hcematu-, 
ria. The former is rarely absent in children, but is by no means a constant 
symptom in adults ; hsematuria, on the other hand, is frequently absent, 
having been observed in only about one-half of the cases reported. 
Moreover, it sometimes appears only near the termination of the case, 
when other symptoms have established the diagnosis ; and since heema- 
turia is a symptom of many other affections of the urinary ti^act, it does 
not constitute strong evidence of the existence of renal cancer except in 
the absence of other possible sources of hemorrhage. When it occius 
without pain and unaccompanied by other foreign ingredients in the urine, 
and especially when it is intermittent, hsematuria warrants a presumption 
of renal or vesical cancer. The insufficiency of these two symptoms for 
the general recognition of cancer of the kidney is illustrated in the follow- 
ing table of 115 cases collected by Rohrer : • 

Tumor was observed in. 47 cases (41 per ceni). 

Hsematuria, in 37 cases (32 per cent). 

Tumor and hematuria, in 25 cases (22 per cent.). 

Neither tumor nor hsematuria, in. . . 36 cases (31 per cent). 
17 
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In nearly one-third of these cases, therefore, both of the prominent 
symptoms of renal cancer were absent, while in less than one-fourth were 
the two symptoms associated. 

Bartels collected from the literature the records of 52 cases ; in 49 of 
these there was observed an appreciable tumor, while hsematuria was 
noted only 24 times in 50 cases. Of 64 cases noted by Roberts, an ab- 
dominal tumor was detected in 61. It is noteworthy that a failure to 
detect a tumor in cases of renal cancer has happened only in adults ; the 
absence of appreciable tumor in a child is almost positive proof of the non- 
malignant nature of the difficulty. 

The recognition of renal cancer is practically impossible unless a tumor 
can be detected ; yet the existence of a tumor, even with occasional haema- 
turia, does not necessarily exclude other affections, since various other en- 
largements—of the kidney as well as of other abdominal organs — may 
occupy the renal region. The distinction among these is often extremely 
difficult and sometimes impossible. 

The differential diagnosis is less perplexing in children than in adults 
for two reasons : the symptoms of renal cancer, especially the tumor, are 
more pronounced, and other enlargements in the region of the kidney 
are less frequent. In the child a large renal tumor is usually one of 
three things : congenital cystic degeneration, hydronephrosis, or primary 
cancer. Cystic degeneration is congenital, it has existed from birth and 
does not cause the constitutional symptoms produced by cancer. Hy- 
dronephrosis is also often congenital and in children frequently exhibits 
the other prominent symptom of renal cancer, namely hsematuria (from 
ren^ concretions). Tlie consistence and form of the tumor, but es- 
pecially the history of the case, usually render the diagnosis between the 
two easy. 

In adults the recognition of renal cancer is. less certain. Even when an 
appreciable tumor exists it may be mistaken for an enlargement of the 
liver, spleen, ovary, pancreas, retroperitoneal glands, or for a perinephritic 
or psoas abscess, or fecal impaction. 

Tumors of the liver are usually associated with disorders refei-able to 
that organ ; they exhibit the movements during respiration performed by 
the liver. Unless a renal tumor be very large, the fingers can usually he 
insinuated between its upper border and the edge of the liver. The colon 
generally Ues in front of the kidney, but not of the liver. 

Greater difficulty is experienced in deciding whether a tumor of the 
left side proceeds from the kidney or the spleen. The same general prin- 
ciples involved in the distinction between renal and hepatic tiunors may 
render the distinction possible. Sometimes the lower edge of an enlarged 
spleen can be distinctly grasped and recognized ; moreover, a previous 
history of leucocytheemia directs suspicion to the spleen. Nevertheless 
mistakes of diagnosis seem inevitable ; for profuse hflematuria may occur 
in leucsemic patients without malignant disease of the kidney. Thus Rob- 
erts relates a case of " enormous enlargement of the spleen (leucocythaemic) 
with profuse hsematuria for several daya After death, some months sub- 
sequently, the kidneys and bladder were foimd perfectly healthy." It is 
generally stated that renal fumors are distinguished from those of the Uver 
and spleen by their immobility and lack of movement during respiration ; 
this rule is not invariable, since not only wandering kidneys, but others 
when much enlarged, may be easily movable and follow the movements of 
the diaphragm. 

Tumors of the stomach are often associated with gastric symptoms and 
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can be made to change their position by inflation of the organ with car- 
bonic acid gas. 

Tumors of the ovary usually lie immediately under the abdominal wall, 
while those of the kidney are separated from it by the colon and loops of 
intestine. Tet neither of these rules is absolute ; coils of intestine some- 
times intervene between an ovarian tumor and the abdominal wall, and in 
two recorded instances of cancer affecting wandering kidneys, the renal 
tumor was located in front of the intestine. Eeliance must be placed 
largely upon the history — displacement of the uterus, irregularity in men- 
struation, etc., indicating an ovarian growth, while hsematuria and other 
luinary symptoms suggest the renal origin of the tumor. Fluctuation 
and the original position of the growth may furnish additional informa- 
tion ; and aspiration will usually decide the question definitely. 

Psoas and perinephritic abscesses can generally be distinguished by the 
history, age, and appearance of the patient as weU as by the peculiar posi- 
tion of the lower extremities of the affected side. They do not extend so 
high and have been at some period accompanied with fever. 

Caseous enlargement of retroperitoneal glands may present a tumor 
whose physical characters simulate those of renal cancer ; a distinction can 
usually be made from the history and from the urinary appearances. 

Impaction of faeces in the colon has been repeatedly mistaken for renal 
cancer. The consistence of these masses, their mobility and coincidence 
with the outline of the intestine, suffice for making a distinction. The 
history and the use of cathartics or copious injections will decide a doubt- 
ful case. 

After it has been determined that a given tumor proceeds from the 
kidney, the nature of the growth is to. be decided. This often requires 
aspiration of the tumor and a microscopic examination of its contents — a 
measure which should never be omitted in doubtful cases, and is less ob- 
jectionable in cases of renal cancer than of hydronephrosis (with which 
the former can scarcely be confounded). Particles of tissue which render 
the diagnosis positive have been obtained in this way. 

Various unusual conditions may simulate cancer of the kidney. One 
of the most remarkable of these which has ever come under my notice was 
an unpublished case observed in the Vienna General Hospital in the ser- 
vice of Professor DitteL A woman of advanced years presented a tumor 
which occupied the right hypogastric and iliac regions and could be plainly 
felt through the thin abdominsd wall as a hard mass, sensitive to pressure 
and immovable. The patient had experienced much pain in this region, 
radiating down the thighs and across the abdomen ; emaciation had been 
pronounced for several montha Thi urine contained a small quantity of 
albumen, but no other abnormal ingredient. At the time of admission to 
the hospital, the patient was almost dead from exhaustion, and begged for 
any operation that would either remove the offending object or end her 
life. The diagnosis was made of renal tumor, probably malignant, and an 
operation for its removal reluctantly undertaken. 

The tumor proved to be a mass about eight inches long, and five inches 
thick, surrounded by a fibrous capsule ; upon incising this capsule, a sec- 
ond of similar appearance came into view. An incision through this sec- 
ond capsule disclosed a highly vascular tissue which bled freely upon every 
contact of the finger or instrument. The interior of the mass consisted of 
a cheesy material, the centi-al part of which was liquefied. The attempt at 
removal was abandoned on account of the hemorrhage as well as the dan- 
gerous exhaustion of the patient At the autopsy, three days later, it was 
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found that this mass had no connection whatsoever with the kidney, whidi 
was found in position, greatly flattened and compressed, behind the tumor. 
The latter had been developed in the sheath of one of the lumbar nerves, 
and could be traced up to its entrance into the spinal column. 

Prognosis. — Cancer of the kidney which does not permit surgical inter- 
ference is always fatal, sometimes in a few months, perhaps only after many 
years; the fatal result occurs earlier in children than in adults. It 
should be remembered that the diagnosis is frequently uncertain and that 
the prognosis should be correspondingly imdecided. 

Treaimeni, — The medical treatment is entirely symptomatic; pain 
should be relieved by the free use of anodynes and hot fomentations over 
the loin ; profuse renal hemorrhage may be arrested by cold applications 
over the ladney, rest in bed, gallic acid, or ergot Clots of considerable 
size, which cause retention by obstructing the urethra, may be displaced 
by the catheter and broken up by injections of warm water with or with- 
out pepsine. 

In recent years the possibility of radical cure by extirpation has been 
demonstrated in isolated cases by Czemy, Martin, Barker, Langenbuch, 
and othera Bruntzel removed a fibroma of the Iddney weighing thirty- 
six pounds ; and Lossen even extirpated an immense angiosarcoma in a 
pregnant woman, with entire success. These cases are as yet too few to 
permit a positive opinion as to the utility and safety of the operation ; it 
would certainly be unadvisable in cases where the size of the growth would 
indicate that the neoplasm had involved perinephritic tissues and had pro- 
duced metastases ; and it would be less promising in young children, in 
whom both kidneys are often a£fected by congenital neoplasms. The 
chances are regarded as most f ayorable when the growth involves a wan- 
dering kidney in an adult 



HTDATmS OP THE KiDNEY. 

Various nematode and cestode worms parasitic in the human and 
other animals attain their development in successive stages, which may be 
passed in different animal host& The tsenia echinococcus is found in its 
mature state as the common tapeworm of the dog's intestine. The eggs of 
this animal are discharged with the feeces and may be taken into the ali- 
mentary canal of a second host Thence the parasite makes its way to 
various abdominal and thoracic organs and develops into the so-called 
hydatid cysts. 

In man these hydatids are not rare, though they are less frequently 
foimd in the kidneys than in the liver and lung ; in three hundred and 
sixty-six cases Davaine foimd these cysts in the kidneys thirty-three timea 
They may be formed at any period of life, most frequently between twenty 
and forty years of age ; and are observed oftener in males than in females. 

Morbid Anatomy. — As a rule but one kidney is affected, the left more 
frequently than the right The cyst consists of a mother-sac, within 
which are contained numerous smaller vesicles (daughter-sa<») floating in 
a watery fluid. These vary much in size, the largest containing a third 
generation (granddaughter-sacs). In rare cases the original sac is the 
only one present, containing nothing but fluid content& On the inner 
wall of each sac are found groups of echinococci, each just large enough 
to be visible to the naked eye, and each provided with four suckers and a 
double row of hooks. 
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The cysts Yary in size from that of a bean to the dimensions of an 
adult head. The mother-cyst does not as a rule occupy the entire organ, 
portions of the parenchyma remaining around it ; tms renal substance is 
usually in a state of inflammation or fatty degeneration ; extravasations of 
blood around the cyst are frequent As a rule but one mother-cyst 
is found, though numerous smaller ones are sometimes seen scattered 
through the renal tissue. The other kidney is usually hypertix>phied. 
After the tumor has attained such size as to compress adjacent organs, 
adhesions occur, binding the kidney to the neighboring tissue& In the 
fluid contents of the cyst are found cholesterine and urinary constituents, 
particularly uric acid and phosphates ; an excess of sodium chloride — more 
than is contained in any other cyst — is a characteristic feature. The fluid 
contains at most a trace of albumen, frequently none ; and has a specific 
gravity of 1.008 to 1.015. 

The cysts may remain stationary for years and then suddenly increase 
in size ; or the organisms may perish and atrophy of the cyst follow. In 
this case the fluid is absorbed and the sac contracts into a Arm mass con- 
taining calcareous concretions and fat. The dangers attendant upon 
them are due to pressure upon and adhesions to neighboring organs, sup- 
puration in and around the cyst, bursting of the cyst into the intestine, 
stomach, lung, or peritoneum. 

Symptoms. — Echinococci of the kidney rarely attract attention imtil 
a perceptible tumor has been produced or perforation occurs. Some- 
times obscure symptoms caused by the pressure or adhesion of the tumor 
to surrounding organs are the first indications of their existence. Even 
after a tumor is discovered, its nature may long remain unknown. Its 
connection with the kidney can often be determined by the considerations 
advanced in discussing the diagnosis of renal cancer ; but the probabil- 
ities are that the enlargement is due to some other cause than the echi- 
nococcus. Fluctuation is a frequent, but by no means constant, feature ; 
in some instances a peculiar sensation — the " hydatid thrill " — caused by 
the collision of the cysts enclosed in the mother-sac, is communicated to 
the finger upon palpation. This thrill is a comparatively rare symptom, 
and is moreover not characteristic of hydatids, since it has been ehcited in 
cases oi hydronephi:osis. The tumor is often painless, or it may cause 
some pain by pressure upon adjacent nerve& 

Characteristic symptoms occur when the cysts biu^t and discharge 
their contents into the renal pelvis, an occurrence noted in about two- 
thirds of the cases already recorded. The rupture of the sac is often pro- 
voked by violence, a blow or fall upon the back, or rough riding ; it may 
happen in an individual who has never been suspected of harboring the 
parasite. Sharp pains and a feeling as if something had given way 
usually occur, and are followed by the 83rmptoms of renal colic, caused by 
the passage of the cystic contents through the ureters. Pain in the loin 
and filong the ureteiB, with or without chill, vomiting, and fever indicate 
the passage of the cysts. These symptoms may subside suddenly so soon 
as the sacs have entered the bladder, after which h*equent and painful 
urination foUowa 

The rupture of the cyst is followed by characteristic appearances in the 
urine, usually before the indications of obstructions in the lureters are ex- 
perienced. The urine presents a milky appearance and contains numer- 
ous oil-drops, fragments of tissue, shreds of the lining membrane of the 
sac, and booklets from the echinococci. The appearance of these hook- 
lets or membrane (Fig. 17) is the only positive factor in diagnosis. 
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After the sacs have reached the bladder sudden retention of the urine 
may occur from the obstruction of the urethra ; the introduction of the 
catheter has in a few instances served to remove cysts from the bladder ; 
women have been known to extract these bodies from the urethra with the 
finger ; in other cases the pressure of the vesical wall has been suffideni 
to rupture the cyst, sometimes with a loud noise, followed by the escape 
of gas and liquid. Entire cysts are passed thi'ough the urethra in the male 
as well as in the female. The urine usually contains albumen and blood 

The attack may cease in a few hours; but there may remain other 
cysts which increase in size and subsequently rupture, occasioning a repe- 
tition of these phenomena. The subsequent attacks may happen at inter- 
vals of hours or years. 




Fii. 17. — Eohinoooooas Membrane uul Booklets. 

In some instances the contents of the cysts have remained in tbe 
pelvis of the kidney, constituting a permanent obstruction and in- 
ducing hydronephrosis; or they may remain in the bladder and excite 
cystitis. 

The complete expulsion of the cystic contents may be followed by spon- 
taneous recovery ; the sac and the kidney shrivel and atrophy, or the sac 
alone may be transformed into a shrunken, cheesy mass, while the kidney 
continues to perform its functions. Extensive suppuration in and around 
the sac has occasionally caused pyaemia ; chronic pyelitis is another possible 
sequel The hooks may escape in other ways tlmn with the urine ; they 
arrive in the stomach and are vomited ; or they reach the intestine and are 
passed with the faeces ; they may escape through the diaphragm into the 
lung and be expectorated ; perforation through the muscles and skin of ite 
loin has ^dso occurred. 

After the expulsion of hydatid cysts of the kidney, long intervals of 
perfect health may follow and yet repetitions occur ; indeed, it is impossi- 
ble to assert that no cysts remain. 
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Diagnosis, — A positiye diagnosia of renal hydatids can be baaed only 
upon the diBCovery of the parasite or of the peculiarly stratified membranes 
in the subject of a renal tumor. The presence of hooks in the urine does 
not necessarily locate the cyst in the kidney, since hydatids situated in 
the pelvic tissues have been known to escape into the urinary passages and 
be discharged yfiih the urine. If the parasites present have escaped fix)m 
the kidney, a diminution of the renal tumor is observed to coincide vnth 
their appearance in the urine. If no echinococci are found in the urine, 
the tumor may be confounded vdth hydronephrosis or ovarian cyst ; if a 
distinction be impossible from the history and physical peculiarities (see 
diagnosis of renal cancer) aspiration of the tumor and examination of its 
contents should be made. Even if no booklets nor bladders are discovered, 
an excess of common salt and absence of albumen afford presumptive evi- 
dence of the hydatid origin of the cysi 

A general absence of constitutional symptoms and of urinary abnor- 
malities characterize hydatid cysts of the kidney previous to their rupture. 

lyeatment. — During the passage of cysts down the ureter, the measures 
employed for renal colic are indicated. Morphine, warm bath% gentle 
friction along the ureter, and rest in bed should be directed. The irrita- 
tion caused by the presence of the cysts in the bladder has sometimes 
been relieved by the introduction of the catheter, in the eye of which the 
sacs have become entangled. 

The radical cure of renal hydatids has been often attempted, but seldom 
accompUshed. Simple evacuation through a trocar has in a few instances 
been followed by recovery ; the injection of iodine, electrolysis, incisions, 
have been employed with more or less success, but are not devoid of danger. 



Benal Cysts. 

Cysts are developed in the kidney both before and after birth. The 
former result fi*om congenital malformations, while the latter appear to be 
produced by inflammatory affections. 

Congenital cysts of the kidney may be found in one or both organs, 
and are usually multiple. At times they occupy the entire capsule, leav- 
ing only fragments of renal substance. The organ is much enlarged, some- 
times attaining enormous dimensions, filling the abdomen, preventing the 
deUvery of the foetus, and rendering embryotomy necessary. 

The reason for this retention of the renal secretion and distention of 
the urinary channels is in many cases a congenital obstruction in the uri- 
nary passages. These are chiefly intra-remJ impediments — uric acid con- 
(nretions in the tubules, consecutive inflammation closing the straight tubules 
(Virchow), an imperforate condition of these tubules from lack of develop- 
ment ; the latter is insisted upon by Kupfer, who asserts that the urinair 
tubules and the pelvis of the kidney are developed independently of each 
other, and that ^ere may be a congenital failure to establish commimica- 
tion between them. Obstructions in the lower urinary passages seem 
sometimes to cause renal cysts as well as hydronephrosis ; among these are 
contracted phimosis and Ovular folds in the ureter. In some instances 
renal cysts have been developed without discoverable cause. The contents 
of these cysts are an albuminous fluid containing carbonates, phosphates, 
and other urinary ingredients, especially the urates ; sometimes the fluid 
is quite thick and gelatinous. 

Congenital cysts of the kidney have been repeatedly noticed in infanta 
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presenting other malformations, such as hydrocephalus, cleft palate, super- 
numerary fingers, etc. ; and it has been observed that several children ex- 
hibiting congenital renal cysts have been borne by the same mother. 

Cysts developed during extra-uterine life originate in local obstructions 
of individual tubules by concretions of uric acid or other urinary ingre- 
dient, but especially by increase of connective tissue during chronic ne- 
phritis. These cysts are usually very small, and occasion no recognizable 
symptoms during life ; they are especially frequent in contracted kidney& 

A fev^ instances are recorded in which complete cystic degeneration of 
both kidneys has occurred in adults. The origin of these cysts is un- 
known. Cardiac hypertrophy — ^resulting probably from the accompanying 
renal atrophy — ^is often seen. 

The diagnosis of renal cysts can be made only when an appreciable 
tumor is present, and then only after puncture and examination of the 
contents. Such cysts have been mistaken for hydronephrosis, distended 
gall-bladder, hydatids, etc Hsematuna, albuminuria^ and urseraia have 
been observed in cases of extensive cystic degeneration ; the urine may be 
normal except that its specific gravity is low in advanced stagea Com- 
pression of the abdominal and even thoracic organs and rupture of the cyst 
into the peritoneal cavity are possible complication& 



I^EBINEFflBrnS. 

The kidney is imbedded in loose connective tissue whose meshes con 
tain a certain quantity of fat, which is continuous with the connective tis- 
sue of the pelvis ; hence an inflammatory process in the one locality may 
spread by continuity into the other. 

Perinephritis is often acute and usually secondary to inflammation else- 
where. A primary inflammation seems to be sometimes produced by ex- 
posure to cold, violent muscular effort, riding over rough roads, injuries to 
the loins, and direct wounds of the kidney. Secondary perinephritis \b 
usually produced by an extension of a pre-existing inflammation— of the 
kidney itself, of the mucous membrane of the renal pelvis, or of the pelvic 
viscera and connective tissue ; it occurs, therefore, as a complication of 
chronic nephritis, pyelitis, cysts, abscesses, infarcts, and cancer of the 
kidney ; it is seen after operations upon the pelvic organs — the rectum, 
bladder, or uterus, lithotomy and perineal urethrotomy, pelvic cellulitis — 
and is hence an occasional complication of the puerperal state. It has been 
caused by inflammation of the duodenum and gall-bladder. It is produced 
also by the extension of an inflammation along the spinal column, in or be- 
hind the peritoneum or even above the diaphragm — spinal caries, perity- 
phUtis, peritonitis, abscess of the Hver and spleen. The perinephritis whidi 
occurs in the course of certain infectious diseases, especially small-pox, ty- 
phoid and puerperal fevers, and pysemia^ seems to be caused by extension 
from an inflammatory process in the kidney or its pelvis. 

It is worthy of note that diseases of the male genital oi^ans, especially 
the testes and the spermatic cord, seem especially prone to the production 
of pelvic and secondary perinephritic inflammations. Chopart observed a 
case in which perinephritis seemed to be caused by simple excision of a 
testicle ; suppurative inflammation of the spermatic cord foUowing gonor- 
rhcBa has produced the same result ; even chronic catarrh of the bladder 
following urethral stricture or prostatic enlargement may induce peri- 
nephritis. The inflammatory process extends along the mucous mem- 
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brane to the pelvis of the kidney and then invades the surrounding con- 
nective tissue ; or the pericystic tissue becomes the seat of an inflamma- 
tion which is then propagated behind the peritoneum as high as the kidney. 
Perinephritis may thus follow the incautious use of the catheter in cases 
of habitually distended bladders. 

This disease affects males more frequently than females, and is usually, 
though not exclusively, observed in adults ; it is almost invariably unilateral 

Morbid Anatomy, — This consists in the signs of diffuse inflammation, 
often proceeding to suppiuration ; in some instances localized and circum- 
scribed abscesses are found. The perinephritic fat is usually absent and 
the kidney often floats in a mass of pus. This pus, like that which forms 
around the bladder in cases of pericystitis, may exhale a decidedly fecal 
odor, although no communication with the intestine exist 

The pus is rarely confined to the immediate vicinity of the kidney ; 
it commonly burrows into neighboring tissues, infiltrating the muscles 
and making an exit through the skin of the loins, under Poupart's liga- 
ment, or into the scrotum or perineum. More frequently the pus per- 
forates into the peritoneal cavity, the intestine, stomach, vagina, or blad- 
der ; it has been known to reach the gluteal muscles and even to burst 
into the hip-joint. Sometimes a perinephritic abscess has perforated the 
diaphragm and emptied into the pleural cavity or into the bronchial tubes. 
The presence of this pus excites inflammation in the tissues which it reaches 
and thus causes peritonitis and erosion of the spinal column and psoas ab- 
scess. Pleurisy, pericarditis, pylephlebitis have also been observed as the 
result of peiineplmtic inflammation. 

In a few rare cases the pus is either absorbed or undergoes cheesy de- 
generation; the inflammation may result in the formation of cicaixicial 
tissue around the kidney, whereby atrophy of this organ is induced. 

Symptoms. — Primary perinephritis is usually indicated by acute and 
pronounced symptoms — chill or repeated chills, fever, usually of an inter- 
mittent character, pain in the loins and the usual accompaniments of a 
febiile condition, loss of appetite, nausea, vomiting, and constipation. 

Secondary perinephritis often begins with the same symptoms, but in 
cases of gradual extension of an inflammatory process there may occur no 
pronounced symptoms. In such cases there may be no suspicion of peri- 
nephritic inflammation until pain, swelling, and tenderness in the region of 
the kidney direct attention to this part of the body. Fever is an almost con- 
stant symptom, though its grade varies extremely. Sometimes the febrile 
movement exhibits such regular intermissions as to lead to a diagnosis of 
malarial fever. After suppuration has begun there occurs, as in other 
cases of internal suppuration, a series of chills suggestive of pyaemia. The 
escape of pus externally or into one of the internal organs or cavities is 
marked by the sudden cessation of the febrile movement as well as of the 
chill& In cases of extensive inflammation the patient may lapse into a 
typhoid condition. 

Pain is another constant and important symptom. It is sometimes 
continuous, at others of an intermittent character, suggesting lumbago or 
neuralgia. The pain is usually felt over the region of the kidney, but may 
radiate into the groin and even down the thigh ; the lower extremity may 
exhibit impairment of power or of sensation, and in a few cases it has 
been observed that the range of motion was circumscribed precisely as in 
inflammation of the hip-joint. The distinction can be made, however, by 
the fact that in perinephritis pressure in the lumbar region increases the 
pain, while pressure upon the hip does not. 
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Swelling becomes perceptible sooner or later in the course of the dis- 
ease. It does not usually take the form of a pronounced tumor, but can 
be detected upon comparison of the two sides ; the loin is broader and fall, 
the skin is tense, shining, perhaps reddened, and often OBdematou& By 
placing one hand upon the lumbar region over the kidney and pressing 
with the other upon the abdominal wall in front of the organ, a feeling of 
tenseness and resistance can be discovered which is absent when the 
same manoeuvre is repeated on the opposite side. 

If the pus approach the surface near the spinal column, there is often 
observed a sUght lateral curvature of the spine, the concavity directed to- 
ward the diseased side. The patient experiences pain upon standing or 
walking, and carefully avoids all movement which requires contraction of 
the abdominal muscle& The intei*ference with the movements of the dia- 
phragm may occasion dyspnoea. Compression of the colon may cause ob- 
stinate constipation ; the fecal masses can quite obscure the tumor, which 
may be therefore overlooked. 

The urine is not necessarily changed by this inflammation ; the pri- 
mary affection, such as pyelitis or suppurative nephritis, is of course indi- 
cated by characteristic changes. It occasionally happens that the pus 
from the perinephritic abscess bursts into the pelvis of the kidney and ap- 
pears with the urine. 

Other symptoms depend upon the extension of the inflammation to 
neighboring organa Escape of the pus into the stomach or duodenum is 
followed by purulent vomiting ; into the large intestine by an admixture 
of pus with the stools. Perforation of the diaphragm into the lung tissue 
occasions the expectoration of pus or perhaps even suffocation ; perforation 
into the pleural cavity causes pleurisy and pyothorax. Curious anomahes 
in the course of the pus have been observed : thus Trousseau described 
two cases in which emphysema of the skin occurred, due to the presence of 
gas from the intestine into which the pus had emptied. Such communi- 
cation vdth the intestine may also cause the appearance of faeces in the 
abscess and subsequent gangrene. 

Diagnosis. — The recognition of perinephritis is often difficult or even 
impossible until swelling and fluctuation in the loin become apparent 
When this symptom coexists with fever and pain over the kidney, without 
abnormality of the urine, the diagnosis is clear. Unfortunately one or more 
of these diagnostic conditions may be absent or obscure ; there is then a 
possibility of confusion with several other conditiona 

Other tumors of the kidney — cancer, hydatids, cysts, hydronephrosis, 
and tuberculosis — cause an enlargement perceptible through the ab- 
dominal wall without producing appreciable swelling in the loin ; while 
the perinephritic tumor is most pronounced posteriorly. Moreover, these 
affections are not as a rule accompanied with pain and fever ; and in 
several of them characteristic appearances are observed in the urine. 

Pyelitis and pyelonephritis can usually be distinguished from peri- 
nephritis by the condition of the urine ; yet they are frequently compH- 
cated by perinephritic inflammation. 

Abscess in the psoas muscle and around the hip-joint may be mistaken 
for perinephritis, since the latter condition may furnish one of the charac- 
teristic symptoms of the two former — the restricted range of movement of 
the lower extremity and the pain attending its motion. Yet in peri- 
nephritic inflammation there is always extreme tenderness upon pressure 
in the loin, a symptom which is absent in the other affections named ; 
moreover, in perinephritis the patient permits complete flexion of the limb 
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without complaint, a moyement which causes pain in either of the other 
morbid conditions. Tenderness upon pressure over the hip-joint or at 
some point along the spine may be found in coxitis or spinal caries, but is 
absent in perinephritis. 

Perityphlitis may present the three prominent symptoms of peri- 
nephritis — fever, pain, and swelling ; but the tumor is situated lower in 
the abdomen, the pain is not felt upon pressure over the kidney, and the 
attendant symptoms are those of intestinal obstruction, including an excess 
of indican in tiie urine. 

Perinephritis is in the early stages often considered lumbago or rheu- 
matism ; it is distinguished from these by the accompanying fever. 
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CHAPTER XIX. 
DISEASES OF THE BLADDER. 

Cystitis. 

Etiology, — Liflammation of the bladder is one of the most freqaent 
affections of the urinary organs after puberty. It is extremely important 
to recognize the fact that cystitis is almost invariably secondary to some 
previous morbid process ; it is indeed a symptom, the origin of which 
should always be sought before treatment is undertaken, since this varies 
according to the cause of the cystitis. 

The causes of vesical inflammation aie numerous, but are usually to 
be sought in present or previous affections of other urinary organs. In 
this connection Ultzmann emphasizes the clinical fact that cystitis is ex- 
tremely rare previous to puberty, except as it results from mechanical irri- 
tation by calculi or instrumente. It is almost exclusively after puberty, 
when the genital organs are exposed to sexual abuse and disease, and the 
kidneys si^er from excesses in eating and drinking, that cystitis resulta 

Among the most usual causes of cystitis may be mentioned : 

Mechanical irritation ; this proceeds from the presence of a stone or 
tumor in the bladder, from the use of instruments in the bladder, urethra, 
vagina, or rectum ; from pressure during delivery ; from pressure caused 
by pessaries or pelvic tumors ; it is even possible that obstinate constipa- 
tion is responsible for some cases. 

Irritation may also be produced by the entrance of drugs into the 
bladder, either by excretion with the urine or by injection from the urethra. 
The excessive use of copaiba and cubebs in ihe treatment of gonorrhoea 
should be avoided, since these substances, as well as cantharides, turpentine, 
Peruvian balsam, etc., are in themselves sufficient to produce irritation and 
inflammation of healthy kidneys and bladder, and must certainly increase 
the danger of an extension of the inflammation to the bladder during a 
gonorrhoea. Some individuals are so susceptible in this respect that the 
simple application of a small cantharides plaster on any part of the skin is 
sufficient to cause vesical irritation. 

Certain articles of food produce in many individuals a decided irrita- 
tion of the bladder ; such are ill-fermented beer, sour wines, and aspara- 
gus ; extreme acidity of the urine favors vesical inflammation when a 
predisposition exists. 

Cystitis arises frequently by extension of an inflammation affecting an 
adjacent tissue ; thus it is seen as a complication of gonorrhoea, prosta- 
titis, inflammation of the uterus, of the pelvic connective tissue, the 
rectum, the ovaries, and the renal pelvis. It is also a frequent phenome- 
non in various infectious diseases, such as pyaemia, variola, typhoid fever, 
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and acute rheumatism. Doubtless in some of these cases the cystitis is 
produced not by the specific infection, but indirectly by the mental con- 
dition of the patient, which leads to retention of urine and renders cath- 
eterization necessary. 

The cystitis which usually occurs sooner or later in cases of paraple- 
gia, is generally caused by the consequent retention of urine and introduc- 
tion of unclean catheters ; though Charcot is inclined to assume for these 
cases of nervous disease and injury the possibiHty of a trophic inflamma- 
tion of the bladder, originating, like the familiar herpes zoster, in a dis- 
turbance of nervous influence. 

Simple retention of the urine, either acute or chronic, may induce an 
inflammation of the vesical mucous membrane. In cases of prostatic en- 
largement and tight urethral stricture, resulting in habitual distention of 
the bladder, a mild grade of cystitis is a regular feature, manifested by 
the turbidity of the mine (found imder the microscope to be caused 
chiefly by pus and proliferating epithelium) and by frequent, sometimes 
painful urination. If no instrmnent be introduced into the bladder, the 
cystitis from habitual retention of urine rarely attains the most acute 
form or exhibits the ammoniacal fermentation. The first introduction of 
a catheter for the-rehef of this condition is, however, frequently followed 
by ammoniacal fermentation and a most violent cystitis. The disastrous 
effects of catheterization under these circumstances have been already 
discussed under the head of Urethral Fever. They ai*e attributable to one 
or both of two factors : the use of unclean instruments, whereby ferment- 
producing agents are introduced into the stagnant urine ; and the sudden 
relief of an habitual distention, whereby an intense congestion of the vesi- 
cal mucous membrane is produced. Stagnant urine when protected from 
atmospheric organisms does not undergo that fermentation whereby urea 
is converted into carbonate of ammonia ; this has been amply demon- 
strated by Cohnheim and Leube. Bacteria introduced into a healthy 
bladder which is capable of complete evacuation are expelled at once with 
the urine, and even if they remain would find no material for fermenta- 
tion. When, however, both conditions are given — stagnant urine in a 
bladder which is prevented by prostatic hypertrophy or urethral stricture 
from complete contraction, and bacteria introduced by means of imclean 
instruments — the ammoniacal fermentation occurs at once, producing a 
violent cystitis. Even in these cases the urine may be of acid reaction 
when it enters the bladder from the ureters, as was demonstrated by 
XJltzmann ; but as there is usually distention and stagnation of urine in the 
ureters and pelves as well, the fermentation and consequent inflammation 
commonly extend to the kidney at least, producing those intractable cases 
of cysto-pyeUtis, or cysto-pyelo-nephritia 

In this connection it should be stated that an experiment of Aufrecht 
indicates that ammoniacal fermentation of urine can occur in a healthy 
bladder from simple retention. This observer closed tightly with adhesive 
plaster the prepuce of a rabbit so as to prevent completely the escape of 
urine ; at the autopsy several days later the urine was foimd to be bloody 
and ammoniacal, and the mucous membrane of the bladder exhibited the 
appearances of diphtheritic inflammation. The ammoniacal fermentation 
certainly can occur in human subjects previous to the introduction of in- 
struments ; this has been repeatedly observed in cases of paralysis of the 
bladder from paraplegia and less frequently in the habitual retention of 
urine from prostatic enlargement. ^ 

Certain constitutional taints favor the development of and possibly pro- 
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duce cjBtiti& In scrofulous individuals there is a tendency to catarrh of 
mucous membranes generally ; the subjects of tuberculosis are especially 
prone to vesical catarrh, in many instances without the actual occurrence 
of the tuberculous inflammation in the bladder itself. English authors 
speak of a ** gouty cystitis," with reference to which Sir Henry Thompson 
says : " Possibly you may be forced to attribute it to a gouty diathesis. 
A very refuge in time of trouble for practitioners of feeble diagnostic 
power is gout, particularly * suppressed gout ; * therefore beware of it 
And while I think it must be admitted that inflammation, either of the 
urethra or of the bladder, may be sometimes a mere local development of 
the ubiquitous influence so named, I am sure that this cause is of exceed- 
ingly rare occurrence." 

Cystitis frequently appears immediately after exposure to cold and 
moisture, and apparently as the result of such exposure ; yet in many 
such cases careful inquiry elicits a history of gonorrhoea, gleet, chronic pros- 
tatitis, stricture, retention of uiine, etc It is certain that exposure to 
cold rarely induces cystitis in childhood ; yet it is a possibiUty that such 
result may follow in adult Hfe, even in the absence of predisposing influ- 
ences in the shape of previous gonorrhoea. 

In rare cases no exciting cause for an observed cystitis has been de- 
tected. 

Morbid Anatomy. — The anatomical appearances vary according as the 
inflammation is acute or chronic, partial or complete, as well as according 
to the cause. 

An inflammation resulting from extension of a gonorrhoea is often lim- 
ited to the so-called neck of &e bladder, including the trigonum, where are 
located most of the glands of the vesical mucous membrane. This portion 
of the surface is reddened, thickened, and usually covered with mucus. 

Acute inflammation of the entire mucous membrane causes an intense 
swelHng and softening of the membrane, which is marked here and there 
by extravasations of blood. The surface is covered with a muco-purulent 
layer ; the muscular and connective-tissue coats are often swollen and soft 
If there has been habitual retention of urine, the cystitis having been pro- 
voked by the use of a catheter, the muscular coat is hypertrophied, and 
frequently contains minute abscesses; the perivesical tissue is also in- 
flamed and may be the seat of suppuration. 

In chronic cystitis there is observed a general enlargement of blood- 
vessels, especially of the veins around the neck of the bladder. The mus- 
cular as well as the mucous coat is usually thickened and frequently softer 
than normal. The surface is of a gray or reddish-brown color, covered 
with pus and mucus, in which urinary salts, especially the phosphates, are 
thickly embedded ; local ulcerations and erosions are observed, chiefly in 
the neighborhood of the trigonum. The inflammation may involve the entire 
vesical wall and the perivesical tissue, constituting the so-called inter rititMi^ 
or phlegmonous cystitis. The entire tissue is honeycombed' with pus and 
often gangrenous in spots. It may emit a fecal odor, even though no com- 
munication with the intestine e^ust. Perforation of pericystic abscesses 
may occur into the vagina, rectum, peritoneum, or bladder. 

The superficial necrosis of the mucous membrane frequently misleads 
into the diagnosis of a diphtheritic inflammation. This necrosis is a regular 
feature of cystitis with ammoniacal fermentation of urine ; and in certain 
cases, especially in the cystitis of the puerperal state and is ikaik followii^ 
gynecological operations, the entire raucous membrane Income B necrotic 
and i» cast off, leaving the muscular coat bare ; indeed, this may also be- 
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come gangrenous. It lias recently been demonstrated that a gangrenous 
cystitis, including the exfoliation of the mucous membrane, is a not infre- 
quent result of pressure by a retroflexed gravid uterus. 

The explanation of the obstinacy of a cystitis is sometimes found 
post-mortem in the existence of one or more diverticula, protrusions of the 
mucous membranes between muscular bundlea These usually occur in 
those cases in v^hich there has been some impediment to the evacuation of 
the bladder ; they contain masses of pus, uiinary salts, and sometimes 
well-formed calculi. Adhesions of the bladder to surrounding organs are 
usual ; these may prev.ent the complete evacuation or expansion of the 
organ, and thus compHcate the clinical symptoms and vitiate therapeutic 
measures. 

The bladder is sometimes found much distended, at other times con- 
tracted. The former condition, accompanied with thickening of the mus- 
cular coat, is termed eccentric hypertrophy ; the latter, concentric hyper- 
trophy. A strongly contracted bladder, without actual increase in the 
thickness of the muscular coat, is sometimes mistaken post-mortem as well 
as during life for concentric hypertrophy. 

St/mptoms. — These vary with the degree and extent of the inflammation. 
Cystitis affecting only the neck of the bladder, and resulting from the ex- 
tension of a gonorrhoea, or fi-om the awkward and violent use of instni- 
ments in the bladder, may be indicated only by undue frequency and some 
pain in urination, by a constant, dull, aching pain above the symphysis, 
and by a slight cloudiness of the mine ; occasionally a little febrile action 
is observed. 

Acute inflammation involving the entii'e mucous membrane often begins 
with a chiU, followed by high fever ; yet cases occm* in which chilly sensa- 
tions alone mark the beginning of the attack. Two subjective symptoms 
are constantly present : a constant desire to urinate, and pain around the 
neck of the bladder. The pain is often felt also near the end of the penis, 
in the perineum, in the groin, and over the sacrum ; it may radiate into 
the thighs and testicles. Concentration of the pain in the perineum indi- 
cates especial intensity of the inflammation at the neck of the bladder and 
trigonum. There is tenderness upon pressure over the bladder, and the 
abdomen is often somewhat distended. 

The constant and painful straining to evacuate the. bladder (vesical 
tenesmus) is a most prominent symptom. This is induced by the abnor- 
mal irritation of the sensory nerves in the mucous membrane at the vesical 
neck. For in the normal condition the desire to evacuate the bladder 
originates in irritation of these nerves caused by the pressure and disten- 
tion due to the contained urine ; in the inflammatory state there is a con- 
stant irritation of these nervous filaments, and therefore a constant reflex 
spasm of the detrusor muscles and desire to urinate, even when the bladder 
is quite empty. The compression of the swollen and inflamed mucous 
membrane by this constant contraction induces the pain. Usually the 
bladder is kept practically empty, no time being allowed between the ex- 
pulsive acts for the accumulation of urine. Sometimes, however, there is 
a similar i^asm of the vesical sphincters (including the membranous ure- 
thra) ; in this case there is a constant strife between the detrusors and the 
sphincters, resulting in the retention of more or less urine, and in a cor- 
responding increase of the pain and straining. In comparatively rare 
cases this spasm of the sphincters, reinforced by an inflammatory swelling 
of the mucous membrane at the urethral orifice of the bladder, occasions 
complete retention of urine, requiring the use of the catheter. Such re* 
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tention is especially observed in subjects who do not confine themselves to 
the house or the bed ; and it is accordingly seen in individuals in whom a 
cystitis arises during the course of a gonorrhoea. Bectal tenesmus some- 
times complicates cystitis ; in every case defecation is painful because of 
the pressure of the fasces upon the bladder-neck and prostate. Occasion- 
ally the patient is tormented with priapism. 

The symptoms of chronic cystitis are identical in kind with those of the 
acute inflammation, but are usually far less intense. The most prominent 
feature is the frequent and painful urination ; the pain during the act as 
well as in the intervals is less severe and may even be absent. The inten- 
sity of the symptoms varies greatly independently of treatment ; they are 
increased in severity by bodily exertion, excesses in eating, drinking, and 
venery, exposure to cold, obstinate constipation, etc ; and improve in the 
absence of such excesses and usually during warm weather. Sudden re- 
tention of urine followed by an exacerbation of the complaint is apt to 
occur, especially when the cystitis is the result of prostatic enlargement or 
urethral stricture. 

The urine affords most positive information as to the existence, and 
often as to the cause, of cystitis, acute or chronia The urinary character- 
istics vary vrith the degree, duration, 
and origin of the aflfection. Previous 
tojkj^e development of the fermentation 
whereby urea is converted into carbon- 
ate of ammonia, the urine is often of 
xmusual acidity, somewhat turbid, and 
deposits a sediment which consists of 
epithelial cells, pus, and blood-corpus- 
cles ; bacteria are present in large num- 
bers even while the urine remains add 
(Fig. 18). It is worthy of note that dur- 
ing cystitis the urine is extremely prone 
to the ammoniacal fermentation out- 
side of the body ; this change may oc- 
cur within twenty or thirty minutes 
after evacuation ; hence it is important 
to observe the reaction of the freshly 
voided urine before assuming that this 
fermentation is occurring in the bladder. In nearly all cases the micro- 
scope reveals blood-corpuscles in the sediment; in many instances the 
quantity of blood is so great as to be readily appreciable to the naked eya 
So soon as the ammoniacal fermentation of urea occurs within the blad- 
der, the characters of the urine as well as the subjective symptoms under- 
go a change. The additional irritation caused by the ammoniacal com- 
pounds produces increased suppuration ; while under the influence of 
these compounds the pus is transformed into thick, slimy masses, usually 
designated " mucus." The pronounced alkalinity of the urine causes the 
precipitation of urinary salts in large quantity ; fiie sediment is therefore 
more abundant and the urine more turbid. In the sediment (Fig. 19) is 
a profusion of beautiful large, colorless, coffin- lid crystals of ammonio- 
magnesium (triple) phosphate ; of dark brown balls and dumb-bells, often 
provided \vitli thorn-like spicules — ammonium urate ; and a mass of amor- 
phous granules, composed chiefly of the carbonate and phosphate of cal- 
cium and magnesium. At this stage blood-corpuscles and epithelial cells 
are numerous ; the pus-corpuscles are largely transformed into the jelly- 




Fia. 18.— Sediment from Acmte Cystltiii, Urine 
Acid. 
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like mass already inentioned. The urine swarms with bacteria iu active 
motion. 

All symptoms are much aggravated by the development of the ammo- 
niacal fermentation in the bladder ; moreover, the viscid masses of trans- 
formed pus (mucus) sometimes cause mechanically a retention of urine by 
obstructing the urethi-al orifice, rendering the use of a catheter necessary. 
In diphtheritic inflammation as well as in that form induced by canthai*- 
ides, plugs of fibrin may be formed ^d produce a similar obstruction to 
the exit of the urine. Actual exfoHaffi>n of the vesical mucous membrane 




Fio. 10.— Sediment from Acute Cystitis after AmmoniacAl Fermentation of the Urine wan established ; 
Epithelial CelK Swollen Leucocytes, Prismatic Crystals of Triple Phosphate, Spherical Bpiculated Masses of 
Ammonium Urate, and Bacteria. 

sometimes occurs, particularly during retroflexion of the gravid uterus, 
though sometimes from a diphtheritic or an intense catarrhal inflamma- 
tion ; Lister records a case of traumatic origin. The exfoUated membrane 
is usually so in crusted with urinary salts as to be indistinguishable from 
masses of fibrin ; sometimes the structure can be distinctly recognized 
with the microscope, as in an instance recorded by Elrukenberg. Buchan- 
an observed a case in which exfoliation of the mucous membrane com- 
pletely relieved a sixty-year-old man from a long and obstinate cystitis. 

Course atid Complications. — These depend largely upon the cause of 
the vesical inflammation. A simple acute cystitis usually terminates favor- 
ably in ten days or two weeks ; yet in many instances the cause can be but 
partially removed, and in this case the course of the cystitis is far less 
satisfactory. Inflammation of the neck of the bladder following gonor- 
rhoea is extremely apt to recur long after the urethral inflammation has 
subsided. The least exposure to cold, overindulgence in the pleasures of 
the table, sexual excess, etc., may induce an obstinate attack ; and frequent 
repetitions culminate in a chronic catarrhal condition. 
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Among the many complications of acute cystitis is the extension of the 
inflammation to the muscular and external coats of the bladder. This is 
indicated by incomplete evacuation, dribbling of urine, but especially by a 
fecal odor of the urine due to the diffusion of gases from the intestine 
through the inflamed bladder-walL The formation of pus in the substance 
of the organ is indicated by chills, high febrile movement, and the occur- 
rence of typhoid symptoms. The closure of the orifices of the ureters may 
cause complete anuria and uraemia- Perforation of pus may take place 
into the pericystic tissue, into the rectum, vagina, bladder, or perineum ; 
sometimes complete perforation of the vesical wall, followed by urinary in- 
filtration, occurs. 

Ketention of urine either by the lodgment of fragments of membrane, 
pieces of fibrin or masses of pus in the urethral orifice, by spasm of the 
sphuicter or from other cause, is usually relieved without difficulty by the 
catheter, if discovered ; but as the patient passes only a few drops of urine 
at a time, both he and his physician are apt to overlook a complete reteo- 
tion. Such retention may have serious results ; for rupture of the bladder 
occurs far more readily than in the normal condition, especially if the inflam- 
mation involve also the muscular coat ; moreover, distention lasting only a 
few hours may be sufficient to cause permanent atony of the organ, a con- 
dition which, as is well known, can km produced in a normal bladder by 
voluntary retention of urine. Hence^e physician should by daily palpa- 
tion satisfy himself that the urine is not retained. 

Acute cystitis is frequently complicated by pyelitis, commonly in those 
cases in wluch there has long existed an impediment to the escape of luine, 
and consequent distention of bladder, ureters, and pelves. Pericystitis is 
an occasional sequel, and may result in the formation of abscesses in the 
perineum, sometimes accompanied with urinary infiltration. 

Chronic cystitis is commonly itself a complication, though its course 
is aggravated by pre-existing conditions ; these ai-e hypertrophy of the 
bladder, either excentric (with dilatation) or concentric (without dilatation). 
In the former case there is habitually some residual urine in the bladder, 
and diverticula frequently exist ; the bladder is distensible ; hence urina- 
tion need not be frequent, but each act requires much time, since the urine 
is expelled slowly. Dribbling of urine is frequent ; complete retention 
often aggravates the cystitis. In concentric hypertrophy there may also 
be some residual urine ; but micturition is frequent and the stream usuaUy 
strong ; the urine occasionally dribbles between the acts of urination. 
This condition is often discovered only upon an attempt to wash out the 
bladder ; the injection of even two or three ounces of fluid causes the patient 
extreme pain, and arouses a violent contraction whereby the injected fluid 
is expelled with great force. 

Chronic cystitis, especially when complicated with pyelitis, causes 
gradual emaciation and debility ; it is a frequent cause of stone-formation 
in the bladder. In a few cases communication is established with the in- 
testine, causing the admixture of fseces and perhaps of gas with the urine. 
Uraemia is more frequently observed from chronic than from acute cystitis, 
because the renal pelvis and the kidney itself are usuaUy involved in chronic 
inflammation. 

Prognosis, — This depends almost exclusively upon the cause of the af- 
fection. If this cause be irremediable, even though in itself compatible 
with life, the prognosis must be unfavorable ; for chronic C3*stitis, with its 
train of chronic pyelitis and nephritis, produces such emaciation, debility, 
and cachexia, as to exhaust the patient in the course of a few years or even 
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months. Generally speaking the acute justifies a more favorable prognosis 
than the chronic form ; when it can be traced to pregnancy or exposuie 
to cold, the prognosis is usually good. On the other hand, cystitis, 
whether acute or chronic, occmTing in a patient who has long suffered from 
prostatic enlargement, urethral stricture, vesical calculi, or who is the sub- 
ject of tuberculosis or myelitis, is unfavorable. 

Diagnosis, — Acute cystitis can rarely be overlooked or mistaken for 
other affections ; the pain, tenesmus, and features of the mine are pro- 
nounced and characteristic. Inflammation affecting only the neck of the 
bladder may be overlooked when it occurs during the course of a gonor- 
rhcBa. Sach oversight may have serious consequences from the neglect of 
the patient to avoid exposure and exertion ; it is therefore important to 
remember in treating gonorrhoea, that intense pain localized in the peri- 
neum and extreme vesical tenesmus indicate an inflammation of the blad- 
der-neck. Croupous, diphtheritic, or gangrenous cystitis is indicated by 
the appearance of threads of tissue and by the frightful odor of the urine. 

The extension of the inflammation to the substance of the bladder- 
wall (interstitial cystitis) and to the perivesical tissue, may be suspected if 
a doughy, exquisitely sensitive tumor in the location of the bladder be per- 
ceived from the recttun or vagina ; also if irregular chills, fever, and ex- 
treme prostration mark the attack. Possible compUcation with pyeHtis has 
been discussed in the appropriate chapter. 

Chronic cystitis may long exist in old men with prostatic difficulties, 
without giving rise to pronounced subjective symptoma Its existence 
may be inferred from the turbidity of the urine. 

Spasm of ths bladder without inflammation may cause frequent and 
painful urination ; but the urine exhibits none of the abnormal features 
found during cystitis, unless the vesical irritabiUty be caused by pyelitis. 
In this case the urine contains pus and blood, and a careful analysis of the 
symptoms is often necess^try for a differential diagnosis. Long-continued 
spasmodic contractions of the bladder, produced by irritation of the 
urethra (stricture of large calibre, contracted meatus), may gradually pro- 
duce cystitis and hypertrophy, even in children. 

In recent years several cases have been reported, imder the name of 
bacleruria, in which several of the symptoms of cystitis are present. Uii- 
nation is frequent and somewhat painful ; the urine is turbid from the 
presence of bacteria, and emits a most offensive odor. There is, however, 
no pus nor evidence of catarrh or ammoniacal fermentation ; indeed, the 
urine preserves for an unusually long time an acid reaction. The affection 
lasts in intermittent intensity for yeara 

It should be remembered that vesical irritation without inflammation 
frequentiy masks various m^bid conditions of other organs, the kidneys, 
uterus, and rectum. Even when accompanied with pus and blood in the 
urine, the symptoms may be caused by pyeUtis without cystitis. 

Treatment, — This is determined to a great extent by the cause ; and it 
cannot be too often nor too emphatically maintained that cystitis is a 
symptom, a result, and not a primary affection. Moreover, if the condi- 
tions which may produce cystitis be kept in mind in the treatment of uri- 
nary affections, this complication can often be avoided ; for it is certain 
that many cases are produced quite unnecessarily by the physician. Aside 
from the injudicious use of irritating drugs — copaiba in the treatment of 
gonorrhoea, etc. — cystitis is certainly produced by the use of the catheter. 
Unnecessary violence in the employment of catheters and sounds is proba- 
bly responsible for vesical inflammation, though in comparatively rare 
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cases ; but the sudden and complete evcusuation of a habitually distended 
bladder, either by the introduction of the catheter in the beginning of 
" catheter hfe," or by the performance of lithotomy or the division of a 
tight stricture, is certainly responsible for many cases of violent cj'stitis. 
The use of surgically unclean catheters or sounds in bladders containing 
residual urine is another fruitful cause of cystitis and cysto-pyelitis. These 
factors in the production of the disease have been discussed at length in 
the chapter on Urethral Fever. 

The discoveiy of the condition upon which the cystitis depends deter- 
mines to a considerable extent the course of treatment to be adopted. 
Sometimes the cause is removable, when, for example, it is a calculus,, be- 
nignant growth, or foreign body in the bladder ; sometimes the rectifica- 
tion of an excessive acidity or alkalinity of the urine is of itself sufficient 
to repress a subacute cystitis ; or the cause may be found in a malposition 
of the uterus, in a forgotten pessary, etc. In every case a most determined 
and thorough search for the cause should be instituted ; in only rare in- 
stances is such a search unsuccessful. 

Ceiiain general principles ai*e applicable in the treatment of the vesical 
ii-ritation itself from whatever cause. In acute cystitis the patient should 
keep his bed, be warmly covered, and take an abundance of pure water ; 
flaxseed tea, infusions of uva ursi or of buchu may be administered instead 
of simple water. The acidity of the urine should be neutralized by the use 
either of an alkaline mineral water or by the addition of bicarbonate of 
potassium to the drink ; warm milk containing lime-water is a very conven- 
ient and efficient drink. The diet should exclude condiments, meat, and 
alcoholics, and should consist chiefly of milk, fruits, and vegetables. 

Locally warm fomentations or poultices may be applied above the 
symphysis and to the perineum ; pressure from the rectum is avoided by 
securing a fecal evacuation at least once daily. This can be best accom- 
plished by enemata of hot water, which have moveover a decidedly soothing 
effect. Vesical tenesmus is diminished by suppositories containing opium, 
but no belladonna. Hot hip-baths, the temperature being maintained 
at 30° to 33°, should be given at least twice daily, the patient remaining 
in the bath twenty to thirty minutes. If leeches be employed at all, they 
should be applied, at the onset of the attack, to the perineum just in front 
of the anua 

Internally lupulin is much employed ; and if there be much suppura- 
tion, astringents, particularly tannic and gaUic acid, are often administered, 
though not with very decided effect. It is not always necessary to employ 
injections in the treatment of acute cystitis ; even if there be pronounced 
ammoniacal fermentation and the formation of slimy masses, the condition 
of the urine can be much improved by the administration of benzoic acid 
or the benzoate of ammonium. Five grains of either, given every four 
hours, usually effect a decided improvement in the condition of the 
urine. If, however, these measures fail to subdue the inflammation in the 
course of a few days, there probably exists in the bladder or in its im- 
mediate vicinity some constant irritation — a stone, tumor, foreign body, 
prostatic enlargement, etc. — requiring the introduction of exploratory 
instruments into the bladder. If this be necessary or if retention of 
urine requiring the use of the catheter occurs, there remains no longer 
any objection to local treatment. 

Before washing out the bladder, it is extremely important, for reasons 
already mentioned, to ascertain whether or not this organ habitually con- 
tains residual urine. To secure this information the patient is directed 
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to empty his bladder completely ; a clean catheter is then gently intro- 
duced ; a flow of urine (which should be immediately checked by placing 
the thumb over the orifice of the catheter) proves the presence of residual 
urine and the necessity for certain precautions in the treatment. If am- 
moniacal fermentation has occuiTod in the bladder (and it is otherwise 
often unnecessary to resort to topical treatment in acute cystitis), it should 
be at once arrested, since its products are intensely irritating to the mu- 
cous membrane, and recovery is practically impossible until they have been 
removed. The ammoniacai fermentation can be arrested by various 
agents, but by none other so quickly and effectually as by the use of corro- 
sive subHmate. This substance — a poison to all organic life — destroys 
the minute organisms whose vital activity causes the fermentation ; one or 
two ounces of a solution of corrosive subHmate (one part to ten thousand 
of warm water) should be gently injected after the patient has emptied his 
bladder ; this injection usually causes considerable smarting, and the 
liquid should be withdrawn at the expiration of two or three minutea 
This single act will of itself much diminish the local irritation and vesical 
tenesmus ; but it should usually be followed by a washing out of the 
bladder, which may be repeated twice daily until the acute symptoms 
have subsided. In order to wash out the bladder a clean soft catheter is 
introduced until its eye reaches the prostatic urethra ; two or three ounces 
of a saturated solution of boracic acid (or two drachms of the acid in three 
ounces each of water and glycerine), heated to a temperature of about 30°, 
are then gently injected, retained for two or three minutes, and allowed 
to escape — if necessary by advancing the eye of the catheter to the bladder. 
In a few minutes two ounces more, at a temperature of say 33°, are injected, 
held and expelled as before. This injection may be repeated five or six 
times at one sitting, the temperature of the successive injections being 
gradually raised to 38°, 40°, or even 42°. There should be no return of 
the ammoniacai fermentation during the course of the case ; if it do recur, 
it is probably because the instruments used have not been properly cleansed, 
and a second injection of corrosive subhmate is required. 

If the bladder contain residual urine, care should be taken to evacuate 
only a portion of this urine during the proces of washing. As this is a 
less frequent factor in the treatment of acute than of chronic cystitis, it 
will be discussed under the latter head. 

In three recent cases I have had gratifying results by keeping hot 
water in contact with the vesical mucous membrane continuously. After 
washing out the bladder, the end of the soft catheter (perforated at the 
extremity instead of at the side) is allowed to rest just within the prostatic 
urethra ; the instrument is connected with a fountain syringe contedning a 
saturated solution of boracic acid, the temperature of which is at first 
about 38° and is gradually increased by additions of hot water. The 
reservoir is raised so that the surface of the contained liquid is slightiy 
above the level of the bladder, its height being determined by the sensa- 
tions of the patient. The vesical mucous membrane is thus continuously 
bathed in hot water ; the urine which enters the bladder is diffused through 
the liquid ; vesical tenesmus is diminished ; drainage can be secured at 
intervals by slightiy lowering the reservoir. Tannic acid, hydrastin, mor- 
phine, etc., can be dissolved in the water if desired. 

Tke treatment of chronic ci/Mis varies extremely with the cause, and 
should not be undertaken until the origin of the affection is discovered. 
Among the general features applicable to nearly all crises may be men- 
tioned the following : 



Digitized by 



Google 



278 DISEASES OF THE URINARY ORGANS. 

The improvement of the general health is often a most important item 
of treatment, even when the vesical inflammation can be traced to some 
local cause ; for a few months* torment from cystitis exercises a most de- 
pressing effect upon the patient's general health and strength. The diet, 
while excluding those articles which render the urine acid and initating, 
such as condiments and strong liquors, should be eminently nutritious and 
may include beer and Ught wines ; it should also be re-enforced by tonics 
and often by cod-liver oil ; derangements of the stomach and intestine must 
be avoided or corrected. Out-door exercise, even if it require considerable 
bodily exertion, has exerted a most beneficial influence in certain obstinate 
cases ; Hamilton indeed reports success, after many discouragements, 
from horseback-riding. The exercise should be at first of short diuration 
and require but little exertion, while both duration aud effort may be 
gradually increased ; women have .been particularly benefited by such 
seemingly violent measurea It is in these obstinate cases of cystitis that the 
various water-cure resorts have celebrated their most brilliant triumphs ; 
and while the abundant use of a mild alkaline water is certainly most bene- 
ficial, it must be admitted that the cures effected by residence at these re- ' 
sorts are attributable to the better hygiene (which is insisted upon at the 
European baths) and to the fresh air and exercise enjoyed. Residence at 
the seashore or in the mountains has accomplished the same good result 

Internal medication directed to the bladder avails but little in cases of 
chronic cystitia The abundant use of milk and lime-water, re-enforced by 
some pure alkaline drinking-water in large quantity, probably accomplishes 
all that can be expected from such medication. The time-honored admin- 
istration of uva ursi, the balsams, tannic and gallic acids may be tried ; the 
triticum repens, so highly recommended by Sir Henry Thompson, or the 
chlorate of potassium, intax)duced by Edlefsen and since recommended by 
others, may furnish good results. (It is to be remembered that this salt 
in large doses produces decided irritation of the kidneya) Turpentine oil 
occasionally secures a decided reduction in the suppuration and in the 
vesical irritation ; from thirty to fifty drops may be administered in milk 
daily. Fiirbringer and Friedreich assert good results from the internal 
administration of salicylic acid in large doses — up to two drachms daily— 
in cases where ammoniacal fermentation was pronounced. These and the 
innumerable other drugs recommended and employed internally in the 
treatment of chronic cystitis fail far more frequently than they succeed in 
producing decided benefit ; for they are at best palliative and exert no in- 
fluence upon the cause of tbe disease. 

If the urine be decidedly acid, a not infrequent condition, the imme- 
diate symptoms can be improved by the administration of alkalies and 
vegetable acids, or by the consumption of small fruits, or by drinking alka- 
line waters. In these cases there is often a vice of digestion or nutrition, 
resulting in the increased production of acid. The administration of alka- 
lies, while relieving the bladder from the irritation of the acid urine, exerts 
no remedial effect upon the cause of the excessive acid production ; this is 
best overcome by measures addressed to the general health, already named. 
In some few cases it is possible that cystitis is produced by a gouty or 
rheumatic diathesis ; in the absence of all other discoverable causes, such 
taint, if it exist, should be the subject of treatment 

In nearly all cases local treatment is a most important and essential 
adjunct ; in many instances, indeed, it is the only treatment required, smee 
the cause of the disease is local and anatomical and entirely beyond the 
reach of internal medication. 
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The objects and the execution of the local treatment vary with the cause 
of the affection and with the condition of the bladder as indicated by the 
urine and by physical examination. Before instituting such treatment it 
is therefore essential to ascertain whether or not there has existed an im- 
pediment to the evcusuation of urine ; whether the bladder habitually con- 
tains residual urine ; whether there exists hypertrophy of the bladder, and 
if so whether or not it is accompanied with dilatation ; and whether am- 
moniacal fermentation of the urine occurs within the bladder. 

In many cases an old stricture or prostatic enlargement constitutes the 
key to the situation, indicating that the cystitis has been caused by the 
habitual retention of residual urine. Such cases must be handled cau- 
tiously, since it is exceedingly probable that there is distention and chronic 
inflammation of the upper urinary passages ; the sudden division of the 
stricture or the complete evacuation of the bladder through a catheter 
has been followed by serious results. If there is a previous history of 
stone, it is quite possible that the same condition — incomplete evacuation 
of the bladder — exists ; it also happens occasionally that after the removal 
of a stone the bladder remains or becomes incrusted with phosphatic 
flakes, which keep up a vesical irritation. Enlargement of the soHsalled 
middle lobe of the prostate without a general increase in size of the organ, 
occurs, I believe, far more frequently than the books would lead us to 
suppose ; at any rate it has been my fortune to verify upon the post- 
mortem table, three times within two months, the existence of such enlarge- 
ment as the cause of a chronic cystitis. Although it may be difficult or 
even impossible to recognize such enlargement during life, yet the possi- 
bility of its existence should be kept in mind ; since a trifling tumor ob- 
structing the vesical orifice of the urethra may produce the same ill effects 
upon the bladder and kidneys as pronounced enlargement of the entire 

Erostate ; and the incautious evacuation of the bladder in such case may 
ave the most serious consequences. In cases of long-standing obstruction 
to the exit of urine, diverticula frequently exist and should be sought ; for 
their unsuspected presence may render a cystitis extremely obstinate and 
intractabla 

Having ascertained by the history and by physical examination of the 
patient the probable and possible causes of the cystitis, local treatment 
may be instituted, accompanied of course, if possible, by the removal of 
the cause. By daily washing out the bladder, various good effects are ob- 
tained in different cases ; if the primary difficulty consist in prostatic en- 
largement or other obstruction, we may hope, by gradually removing the 
residual urine, not only to remove the exciting cause of the cystitis, but 
also to accustom the bladder to more complete contraction. If ammoniacal 
fermentation exist, careful washing of the bladder can be made to remove 
the irritating products of this action, and to arrest the fermentation ; and 
in every case the cessation of the inflammation may be furthered by astrin- 
gent applications. 

The method employed in washing out the bladder should be carefully 
chosen according to the requirements of the case. In every instance the 
least possible mechanical irritation of the inflamed membrane must be se- 
cured; hence only soft rubber catheters should be employed, and not 
more than two or three ounces of liquid should be injected into the blad- 
der at one time before permitting the vesical contents to escape ; the use 
of metallic instruments and the injection of so much fluid as to cause the 
patient extreme piin, are hurtful in the extreme. The eye of the catheter 
should rest in the prostatic portion of the urethra, so that the liquid may 
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wash the neck of the bladder. Double-flow catheters are quite unnecessary 
and, as commonly employed, injurious ; it may be doubted whether by 
such catheters the general surface of the bladder is reached. 

Before the injection, the patient should evacuate the bladder as com- 
pletely as he can. If upon the introduction of the catheter urine flows, 
it is evident that the bladder contains some residual urine ; and an efifoil 
should be made, by examination per rectum and over the symphysis, to 
estimate the quantity of this retained urine. For it is a vital point to pre- 
vent the immediate and complete evacuation of the bladder as has been 
already often emphasized in these pages. From one to three ounces — the 
quantity determined largely by the patient's sensations— of water at a tem- 
perature of 36° to 40°, are then injected and permitted to remain for two 
or three minutes ; a solution of boracic acid, one part, in water and glycer- 
ine, each ten parts, heated to the same temperature, is preferable to 
simple water. The fluid is then permitted to escape, care being taken that 
no more liquid leaves the bladder than was injected ; the injection is then 
repeated with the same precautions until the fluid which e3cape8 is quite 
dear. If there be much pain and irritation the injections may be con- 
tinued for fifteen or twenty minutes, the temperature of the liquid being 
gradually raised to 42° or even 45°. After the final injection the quantity 
of Hquid remaining in the bladder may be decreased by a few drachms or an 
ounce, according to the estimate of the usual amount of residual ui-ine. This 
operation may be repeated with advantage twice dail}'. If the urine be of 
acid reaction, no other injecting fluid than that named need be employed. 

As already remarked, the greatest precautions must be taken to insure 
surgical cleanHness of the catheter employed. Soft instruments should be 
immersed in a solution of corrosive sublimate, one part to two thousand ; 
and should be lubricated with a mixture of glycerine and veater, contain- 
ing about half this proportion of corrosive sublimate. Great care is 
necessary not to over-distend the bladder by the injected fluid ; hence, so 
soon as the patient complains of pain from tiie injection, the liquid should 
be permitted to escape. In cases of concentric hypertrophy of the blad- 
der in old men, the organ often contains only two or three ounces of fluid 
when distended to its utmost capacity ; in such cases the injection of even 
an ounce of water causes decided pain, and the powerful expulsion of the 
same. In this condition of the bladder, benefit is obtained by a very 
gradual dilatation by means of the injecting fluid, the quantity of which 
should be slightly increased from day to day. Yet great care is necessary 
in executing this measure, since, in old men especially, rupture of the 
bladder can be induced by the exercise of very little force ; and even if 
this disaster be avoided, such distention of the bladder as causes extreme 
pain undoes all the good which the operation otherwise confers. By 
introducing the eye of the catheter only to the prostatic urethra, the cur- 
rent of Uquid is made to wash the neck of the bladder, which is often the 
seat of the most violent inflammation. 

The washing of the bladder is seldom required more than twice daily, 
though if necessary to subdue the irritation it may be performed three or 
four times in the day. As the objects of this measure are to remove the 
irritating inflammatory products, to arrest fermentation, and (in cases of 
habitual distention) to accustom the bladder to more complete contraction, 
its benefits are obtained by using simple water for cleansing the bladder, 
and some substance such as boracic acid or quinine for arresting fermen- 
tation. The employment of astringents, acids, etc., as injections are bene- 
ficial only in special case& If, for example, there is reason to believe, 
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from the condition of the urine, that the surface of the bladder is 
incrusted with phosphatic deposits, a dilute solution of nitric or acetic 
acid may be beneficial in dissolving these phosphates ; one or two minims 
of the dilute nitric acid or four or five of acetic acid to the ounce of water 
will accomplish all that can be expected. If after fermentation is arrested, 
there still exist much tenderness and irritation, a daily injection of nitrate 
of silver solution may exert a good effect This should be at first not 
stronger than one grain to eight ounces of water ; the quantity may bo 
gradually increased to three or even four grains to the same quantity of 
fluid. Acetate of lead, tannic acid, etc., are worthless according to my 
observation. Salicylic or benzoic acid, two to ten grains to the ounce, 
may be used instead of bortwsic acid or quinine for arresting fermentation. 

If there be decided ammoniacal fermentation in the bladder, this can 
be at once arrested by a single injection of corrosive sublimate solution 
(one to five thousand), injected after the bladder has been washed out and 
and while it contains some liquid. If the sublimate cause much smarting, 
it should be removed after one or two minutes and replaced by boracic 
acid and glycerine solution. 

Theoretically it is very desirable to secure perfect rest of the bladder ; 
by permitting the urine to escape directly from the ureters without accu- 
mulating in the bladder we would not only relieve this organ of the neces- 
sity for frequent contractions, but would also prevent the constant irrita- 
tion of its surface by the contact of the urine. To accomplish these ob- 
jects, it is often recommended that a soft catheter be tied in the bladder. 
This measure is, however, as commonly practised, rarely beneficial ; for in 
many cases extreme sensibility of the urethra and bladder-neck render the 
continuous contact of the instrument unendurable ; and the accumulation 
of urinary ingredients in and around the catheter increases the irritation 
and the fermentation in the bladder ; moreover, in those cases in which 
the bladder contains residual urine, complete evacuation is extremely un- 
desirable. If it be deemed necessary to tie in the catheter, this should be 
connected, before introduction into the m*ethra, by a rubber tube with a 
basin of boracic acid solution ; the liquid is made to fill the catheter, which 
is then introduced so that the eye just enters the bladder, the rubber tube 
being meanwhile compressed. A siphon is thus established, whereby per- 
fect draining of the bladder is secured. 

In some cases all these measures fail and drainage of the bladder must 
be effected by other meana In the female this can be readily accom- 
plished by simple dilatation of the urethra, a measure of inestimable value 
in certain obstinate cases accompanied with extreme sensitiveness of the 
bladder-neck. In the male, cystotomy has been performed and often fol- 
lowed by perfect recovery ; of 47 cases collected by Weir in which this 
operation was performed for the relief of chronic cystitis, complete recov- 
ery or extreme benefit resulted in 23 ; some relief was afforded in 7 cases, 
and in 4 no benefit was derived ; the remaining 13 died, 3 fi*om the opera- 
tion itself and 10 from advanced renal disease. In several of these cases 
the cure resulted not so much from the drainage of the bladder as from 
the removal of obstructing portions of the prostate. A better operation 
consists in opening the membranous urethra and inserting a short rubber 
tube thi*ough the orifice thus made into the bladder : the finger should be 
passed through the wound into the bladder and a careful search for obstruct- 
ing portions of the prostate made ; these if present may sometimes be re- 
moved. By this insertion of the finger there is secured a dilatation of the 
prostatic urethra and neck of the bladder, without which no benefit may ac- 
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crue from the operation. The most frequent source of failure and disaster 
in opening the bladder by either one of these methods is the neglect to as- 
certain in advance the condition of this organ and to i*ecognize the dangers 
attendant upon the sudden evacuation of residual urine. In those cases 
in which the bladder is habitually distended and hypertrophied, serious 
reaction or even a fatal result may be expected from either of the two op- 
erations, however skilfully performed. 

After opening the bladder, the best results are obtained by placing the 
patient in a continuous bath of slightly alkaline water, as is the custom of 
many German surgeons. In this way the inflammatory products are pre- 
vented from accumulating upon the vesical mucous membrane, which is, 
moreover, kept constantly warm and moist. If this plan be impracticable, 
the patient should at least take several warm hip-baths daily. The experi- 
ence of Whitehead, Thompson, and other English surgeons during recent 
years in the digital examination of the bladder will doubtless lead to the 
more frequent performance of ui'ethrotomy in the membranous portion for 
the reUef of chronic cystitia In my last two cases of chronic cystitis (both 
caused by enlargement of the prostate in elderly men) I have employed 
with great advantage the method of continuous application of hot water to 
the vesical mucous membrane. 

Among the measures employed is counter-irritation above the ^Tuphy- 
sis ; even the actual cautery has been used for this purpose. It is doubtM 
whether benefit is derived from anything more severe than the use of a 
flaxseed poultice liberally sprinkled with mustard or turpentine. Morphine 
as a subcutaneous injection or in a rectal suppository is often required to 
relieve pain and tenesmus. 

The possibiHty that a chronic cystitis may be of tubercular origin should 
be remembered, especially in the treatment of scrofulous individuals or 
those who exhibit evidences of tuberculosis elsewhere. Tuberculosis rarely 
causes pronounced symptoms in the bladder until it is well developed in 
other organs of the genito-urinary tract ; nodular enlargements of an epi- 
didymis, an asymmetrical and nodular prostate, or a thickened seminal 
vesicle are usually present to indicate the chai'acter of the cystitis. Some- 
times, however, idl these organs remain apparently normal, while the kidney 
may be the seat of extensive tubercular change. It is to be remembered 
that tuberculosis of the genito-urinary tract occurs as a primaiy affection, 
and may even lead to a fatal result without causing pulmonary or general 
disease. This local tuberculosis frequently dates its development from 
gleet, orchitis, or a simple cystitis ; the affected organs never recover en- 
tirely their former condition ; a mild, subacute affection remains, which 
after months have elapsed first exhibit symptoms that arouse suspicion of 
the tuberculous nature of the affection. In a few rare instances tubercular 
cystitis has been developed during the course of a gonorrhoea, both the 
tubercle bacilli and the gonorrhoeal micrococci having been detected in the 
discharge (Comil and Babes). 

The symptoms of tubercular cystitis are often identical with those of 
chronic inflammation of the bladder from other causes. They vary in in- 
tensity according to the extent of the urinary mucous membrane involved. 
So far as the bladder itself is concerned, tubercular inflammation is usually 
limited to the trigonum and its immediate vicinity ; sometimes the kidneys 
and urethra remain intact, while in other cases the entire urinary mucous 
membrane from the kidney to the meatus extemus, is studded with tuber- 
cles and ulcers. As a rule heematuria is a prominent symptom in tubercu- 
lar cystitis ; the quantity of blood may not be large, but it constitutes a 
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considerable percentage of the sedimeni There may be but little pus and 
epithelium discharged, and the urine remains otherwise normal ; occasion- 
ally ammoniacal fermentation occurs. In some cases the sediment contains 
an abundance of cheesy particles, possibly also elastic fibres and minute 
shreds of mucous membrane. A characteristic of this, as of tubercular in- 
flammation elsewhere, is the improvement which occurs during warm 
weather and during residence in warm and dry climates. It occurs far 
more frequently in males than in females ; in women tuberculosis of the 
bladder may be suspected if a chronic cystitis is accompanied by obstinate 
ulcers at and within the meatus. The presence of a chronic cystitis in fe- 
males may also possess diagnostic significance in determining the nature 
of an abdominal enlargement ; for a chronic tubercular peritonitis has re- 
peatedly misled experienced surgeons into a diagnosis of ovarian tumor. 
In one case which came imder my observation the patient had, in addition 
to the abdominal swelling, a chronic cystitis (attributed to pressure by the 
tumor) and a small but obstinate sharp-edged ulcer just within the urethral 
orifica Ovariotomy was determined upon and begun, but the abdominal 
incision revealed tubercular peritonitis ; the left ovary was somewhat en- 
larged and cheesy. At the autopsy some days later there was found tuber- 
cular ulceration of the bladder-neck. 

The diagnosis of the specific cause of cystitis is based upon the evidence 
of tuberculosis in other urinary or genital organs and upon the detection 
of tubercle bacilli in the urine. The absence of the latter does not neces- 
sarily disprove the tuberculous nature of the inflammation ; yet their pres- 
ence, while constituting positive evidence of tuberculosis, does not of itself 
localize the inflammation in the bladder — in fact, it is often impossible to 
differentiate between tuberculosis of the kidney and of the bladder ; both 
may be present in the same individual 

The treatment required is in general that employed in chronic cystitis 
from other causes ; there exists of course a special necessity for the use of 
constitutional measures, including residence in a warm, dry, and equable 
climate. 

TUMOBS OF THE BlADDEB. 

Improved methods of diagnosis have shown in recent years that tumors 
of the bladder are not so rare as most standard works lead us to infer. 
Up to the present time the literature of the subject is scanty and inaccu- 
rate ; but there is reason to believe that the increased certainty of diag- 
nosis and hopefulness of treatment afforded by surgical interference will 
reveal their more frequent existence and lead to a more accurate classifica- 
tion than is possible with the data now at command. 

Tumors of the following varieties have been found in the bladder : 
Polyps — Papillomata (villous growths) ; 
Myxomata ; 
Fibromata ; 
Myomata ; 
Cardnomata — Epithelioma ; / 

Encephaloid ; 
Scirrhus ; 
Sarcomata ; 
Dermoid Tumor. 
In quite a number of vesical as of other tumors, the characteristics of dif- 
ferent growths are found combined— fibro-sarcoma, eta 
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The benignant tumors — the fibrous, mucous, and villous polyps — con- 
stitute the greater number of vesical neoplasma In some cases tbej are 
found post-mortem where no symptoms had revealed their existence dur- 
ing life. Their presence is indicated either by mechanical obBtruction to 
the exit of urine, by their appearance at the meatus (in the female), or by 
hflematuria, a feature especially common to the villous polypa They may 
be found at any time of Ufe (the mucous polyps have been found in chil- 
dren only) and occiu: with about equal frequency in both sexea 

The villous polyps are sometimes short and sessile, but usually consist 
of several long, papillary projections floating loosely in the urine and flat- 
tening out when Uie bladder is opened ; these should be examined in 
water. Each of the projections consists of a capillary loop covered with a 
layer of epithelium. The myxomata or mucous polyps are soft, smooth, 
and often pedicled, like th« soft polvps of the nose. The fibrous polyps 
are of firmer structure and often of kurger size. 

Polyps are usually single, but occasionally several growths are found in 
different parts of the bladder. In size they vary from that of a pea to 
such dimensions as to entirely fill the bladder ; in shape, too, they vary, 
being sometimes flat and scarcely elevated above the surface, while in 
other instances they constitute large solid or branching masses attached 
by a single slender pedicle. In one respect they are alike : the polyps as 
well as the malignant growths usually spring from the trigonum and its 
immediate vicinity. 

Myomata of the bladder are extremely rare ; only three cases of pure 
myoma and three or four of mixed myoma have been recorded. Yet these 
have been so situated and have attained such dimensions as to cause seri- 
ous difficulty. Billroth removed a myosarcoma as large as the fist from a 
boy twelve years of age, by suprapubic cystotomy. Yolkmann attempted 
the same operation upon a man fifty-four years of age who had for several 
months suffered from frequent and painful micturition and vesical hemor- 
rhage. The tumor was about three and a half inches long and two and a 
half tliick ; it was a pure myoma. 

The villous growths of &ie bladder are quite frequent ; and there lias 
been much discussion as to their malignancy. It is, however, now estab- 
lished that two different classes of neoplasms have been designated by this 
common name, since each may grow as a collection of branching, tree-like 
masses. The more delicate of these-^those in which the capillary loops 
are covered by a single layer of epithelium — are not malignant, and have 
been classed with the i)olyps. The other variety is of a firmer structure, 
deeply rooted in the submucous connective tissue ; its capillary loops are 
covered by several layers of epithelial cells, frequently atypical ; this is 
properly an epithelial cancer. Occasionally tumors of other origin take 
the fonn of a villous growth. 

Cancer of the bladder is either primary (rare) or secondary. It is far 
more frequent in females than in males, because of the frequency of cancer 
in the adjacent uterus. In 11,811 autopsies made in the Berlin Pathologi- 
cal Institute between 1859 and 1880, only 77 cases of vesical cancer were 
observed — ^less than one per cent ; of these 77 cases, 65 (eighty-four per 
cent) occurred in females and only 12 (sixteen per cent.) in males. In 
Dresden 73 cases of vesical cancer were found in 2,505 autopsies (2.9 per 
cent) In nearly all cases cancer of the bladder is secondary to carcinoma 
of adjacent organs — in women of the uterus, and in men of the prostate or 
rectum ; in a few cases cancer occurs in the bladder by metastasis from 
distant organs. In females it is found most frequently between the ages 
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of thirty and forty-five years ; in males it is usually a disease of old age ; 
yet it has been observed in children, Smyth reporting a case of encepha- 
loid in a girl four years old. Carcinoma of the bladder sometimes appears 
as a diffuse infiltration of the vesical wall ; more frequently it grows from 
a definite point, usually in or near the trigonum, sometimes on the poste* 
rior wall. As to the relative frequency of the different forms of cancer in 
the bladder, opinions are conflicting ; that villous growths and epithelial 
cancers are the most frequent, appears to be generally admitted ; scirrhus 
is according to Thompson nearly as frequent as these, while encephaloid is 
very rare ; most collators reverse the relative frequency of these two va- 
rieties. 

The existence of primary cancer of the bladder has been denied ; yet it 
does undoubtedly occur, though far less frequently than as a secondary 
growth. Primary cancers of the bladder are usually epithelial or villous ; 
Stein, in his admirable monograph on " Tumors of the Bladder," collects 
at least sixteen cases in which '^ the primary origin of the cancer in the 
bladder cannot be doubted, though I have been circumspect in my selec- 
tion of them." Ten of these cases were males and six femalea 

Sarcomata of the bladder are generally considered rare, only nine cases 
having been reported under that name ; it is, however, probable that va- 
rious tumors recorded as encephaloid cancers really belong in this class of 
neoplasms. 

The various malignant tumors of the bladder iHndergo ulceration, par- 
ticles of the growth being frequently expelled with the urine ; indeed, the 
size of the tumor may in time be much decreased in this way. Cystitis is 
usually excited, and the surface of the growth covered with phosphatic de- 
posits. In a few rare cases calcareous transfonnation of vesical tumors 
has occmred, misleading surgeons into the diagnosis of calc«lua 

Symptoms. — Three symptoms— irritability of the bladder, heematuria, 
and pain — are regularly associated with vesical tumors of all varieties, 
sooner or later in the course of the affection. Malignant growths and 
many benignant forms which cause persistent obstruction to the exit of 
urine, are accompanied by another and most important symptom — emaci- 
ation and cachexia. 

IrriiaMity of the bladder is usually the first symptom and one which 
remains for a long time inexplicable, leading to a diagnosis of vesical or 
uterine neuroses, etc. This may be the only symptom exhibited for 
months ; if the frequency and uneasiness during micturition gradually in- 
crease without apparent cause, a suspicion of vesical tumor should be en- 
tertained. This vesical irritability, while often the earliest, is by no means 
a constant symptom ; in the benignant and even in some malignant 
growths it is occasionally lacking, flie intensity of this symptom depends 
partly upon the size, but largely upon the location of the tumor ; when 
located at or near the urethral orifice, even a small tumor may occasion 
pronounced dystnia, while a growth situated at the vertex of the organ 
causes comparatively little disturbance. 

It is worthy of note that those cases in which frequent and painful 
urination have long preceded the appearance of hematuria, have usually 
proved to be malignant growths ; while those in which heematuria precedes 
the vesical irritability are usually benignant (frequently villous pplyps). 

HcBmatuyna is the most constant i^maptom of vosical tumors, and the 
one which often renders the other symptoms intelligible by directing sus- 
picion to the actual condition. The amount of blood lost and the con- 
stancy of its flow vary with the nature of the growth; villous polyps 
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bleed early and often, if not continuously, a fact explained by the stmdr 
ure of the mass, which consists of ^lood-vessels covered with a little epi- 
thelium. Hsematuria is frequently the first as well as the most prominent 
symptom of these growths ; in a few instances it is the only one observed. 
In malignant gro\vths, hemorrhage is a later symptom, usually occurring 
only after irritability of the bladder and even cachexia are estabHshed 
symptoms ; the reason for this lies evidently in the fact that these tissues 
bleed only after ulceration has occurred. In some few cases of cancer, 
sarcoma, myosarcoma, and fibroma, hsematuria was at no time observed. 
In Billroth's case the tumor (myosarcoma) was as large as a small fist ; in 
Marchand's (sarcoma) it was as large as an apple ; in Gibbon's and in 
Eankin's (encephedoid) as quoted by Stein, the tumors were as large as 
two fists and a child's head respectively ; yet in none of these was hsema- 
turia observed at any time. 

At first the blood is often noticed only at the close of urination, when 
the growth undergoes pressure by the contracting bladder. The uiine first 
passed may be quite clear, while the last drops consist entirely of blood. 
The hsematuria from vesical tumor may be intermittent, appearing for a 
day or a week, and then disappeai*ing for a variable interval ; by dose 
questioning we may often elicit such a history from a patient who had al- 
most forgotten the symptom, which at the time was quite alarming. An- 
other characteristic feature of the hsematmia is its occurrence without ap- 
preciable cause ; hemorrltage caused by a calculus is provoked and increased 
by bodily exercise and subdued by rest, while that proceeding from a 
neoplasm may appear during bodily repose, even at night. The urine is 
dear on one day and bloody on the next, even though no unusual exertion 
has been made. It is worthy of note, however, that vesical timaors, so soon 
as they are accompanied by cystitis or hsematuria, frequently lead to the 
formation of a cfdculus ; so that the characteristic symptoms of the two 
may be combined. 

Pain is an almost constant symptom in malignant cases, though a few 
instances are on record in which but Uttle or no suffering was experienced 
Benignant growths are not of themselves productive of pain ; but by ob- 
structing the vesical orifice or by the formation of blood-dots, they may 
cause painful straining at urination. 

The pain of a malignant neoplasm, felt at first above the symphysis and 
in the perineum, soon radiates down the thighs and up the groin. It of- 
ten becomes agonizing, particularly in the thigh, presumably from press- 
ure of the growth upon nervous trunks. An excess of pain in one thigh 
and groin indicates Uie presence of the growth upon the same side of the 
bladder. Sometimes pain is felt in the rectum, and defecation may cause 
much suffering. The pain may extend to the region of the kidney, either 
by sympathy or from the development of hydronephrosis in consequence 
of the obstruction of the ureter by the neoplasm. 

Emaciation and cachexia are almost invariable accompanimente of ma- 
lignant disease of the bladder as elsewhere ; while l>enignant tumors usu- 
ally produce no such effect. If, however, the tumor be so located as to 
seriously interfere with the evacuation of the bladder, if it bleed freely 
and constantly, the patient may suffer a decided loss of flesh and strength. 

Diagnosis, — At an early stage the diagnosis is generally difficult. Lri- 
tability of the bladder is often an early, and for a long time the sole symp- 
tom ; in the absence of obvious cause, this symptom should lead to a 
manual examination and a suspidon of vesical tumor. 

The appearance of hsematuria and of pain in the region of the bladder 
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is generally recognized as a suggestion of a tumor. At this stage the 
symptoms are often identical with those of vesical calculus, and a differen- 
tial diagnosis between the two must be made ; yet vesical irritability, 
bffimatuna^ and pain may be produced by other conditions — ^prostatic en- 
largement, concentric hypertrophy of the bladder ¥dth retention of urine, 
pyelitis and nephritis, and even stricture ; these conditions must there- 
fore be excluded as a preliminary to final diagnosis. 

Vesical calculus causes symptoms which are aggravated by bodily exer- 
cise, riding over rough roads, etc., but are much improved by perfect re- 
pose ; the hsematuria, pain, and vesical irritability produced by a tumor 
in the bladder, on the other hand, are to a great extent independent of the 
patient's movements. Vesical calculus, while causing frequent micturition 
during the day, often permits a comparatively uninterrupted night's rest ; 
while a vesical tumor arouses the patient by night as well as by day. A 
symptom which is regarded as characteristic of c^culus — sudden stoppage 
of the stream during urination — is also sometimes exhibited by pedided 
tumors of the bladder, which may suddenly and temporarily occlude the 
urethral orifi^. Calculi early induce a pronounced cystitis, often with am- 
moniacal fermentation ; wlule tumors may exist for a long time, even 
throughout their course, without producing any decided vesical inflamm£^ 
tion ; this is especially ixue of the benignant growth& 

The passage of fragments of tissue with the urine may furnish the 
means for a definite diagnosis as to the existence and even the nature of a 
vesical tumor. Yet the observer must wait for fragments of such size as 
to indicate the structure of the growth, and should beware of basing an 
opinion upon individual cells, however enticing and atypical these may be ; 
for a simple cystitis may furnish atypical cells, and the ulceration pro- 
duced by a calculus may cause the appearance of fibres and minute mig- 
ments of tissue with the urine. 

A physical examination affords valuable evidence in determining the 
nature of the case. The sound may readily detect a calculus ; yet it is to 
be remembered, first, that calculus often coexists with a tumor, and, second, 
that a neoplasm may become so incrusted with urinary salts as to give an 
audible click when struck by the sound. A movable tumor thus incrusted 
could hardly be distinguished from a stone by the sound alone ; but by 
means of a small lithotiite a fragment may be broken off and withdrawn 
for direct examination, a procedure which occasions some bleeding if the 
mass be a neoplasm. 

If a vesical tumor only be present, the information furnished by the 
sound may be much or little. A small, soft growth, or even a large vil- 
lous tumor, may furnish absolutely no evidence of its existence to the 
sound, except possibly a feeling of slightly greater resistance than is of- 
fered by the urine. A mass of firmer consistence, located as it usually is 
near the urethral orifice of the bladder, while affording no distinct out- 
line, furnishes nevertheless a most important sign ; it limits the rotation 
of the sound on one or the other side. In a case of epithelioma of the 
bladder in an old man under my care, this obstruction to the rotation of 
the sound was the only physical sign furnished by the bladder ; a most 
thorough examination made under an ansesthetic failed to reveal to either 
sound or hand any other evidence of a neoplasm. The touch of the sound 
usually causes extreme pain at some particular point, and it may be even 
possible to detect an unevenness of the sur&u^e. Eectal examination, as- 
sisted by the pressure of the hand over the symphysis, sometimes detects 
a decided hardness and thickening of the bladder-wall just above or to one 
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side of the prostate ; occasionallj a rough, nodular mass can be recognized. 
With the sound in the bladder and the finger in the rectum or the hand 
above the symphysis, these characteristics may be more plainly revealed. 

In some cases the introduction of a catheter into the bladder has been 
the means of removing fragments of the growth ; XJltzmann thus detached 
a piece of a villous growth an inch and a half long, constituting appar- 
ently the greater part of the tumor, since the patient was thereby imme- 
diately and permanently reUeved from the hsematuria and dysuria which 
had long tormented him. A catheter should be introduced and the blad- 
der washed out mth warm water ; if no fragments are thus obtained, the 
evacuating apparatus employed in lithotrity may be used (Thompson). 




Fzo. 20.— Fragment of Vencal Papilloma (Villoas Orowth). (TTItxmann.) 

Progressive emaciation affords a strong presumption of the existence 
of a midignant vesical tumor, especially if the absence of calculus can be 
determined. In some of these cases decided enlargement of the inguinal 
and pelvic glands can be detected. 

After it has been established that a vesical tumor exists, it is highly 
important^ both for prognosis and treatment, that its degree of malig- 
nancy be determined. The villous polyps afford the most characteristic 
symptoms ; from them hemorrhage is early, frequent, and profuse ; the vil- 
lous cancers also furnish considerable blood, though usually much less than 
the benignant papillomata. During the intermissions of haematuria, the 
patient is often quite free from pain and discomfoi-t, symptoms which seem 
to be produced merely by the formation of blood-clote and consequent 
vesical irritation. Benignant tumors cause httle local and general dis- 
turbance ; there is frequently no cystitis and but little vesical irritation. 
Malignant tumors, on the other hand, often produce dysuria and pain loDg 
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before hsematiiria is observed ; and a violent cystitis is a usual feature. 
Tbe pain is constant and far greater than can be accounted for by the dis- 
turbance of the vesical functions. 

Ultzmann has called attention to a feature of the urine characteristic 
of villous growths. Even when the urine contains but littie blood, and is 
at the time of evacuation quite thin and watery, it soon coagulates into a 
▼iscid mass which does not flow from the vessel; this coagulation may 
occur in a few seconda 

The passage of fragments of the tumor sometimes reveals its nature. 
This most frequentiy occurs in cases of villous growths (Fig. 20) ; in other 
instances it may not happen until ulceration has occurred. It is usually 




Fia. SI.— Neorotio Fragment of Vesical Tumor conteioing nnmeroos Orystals of Hematoidin (tJltsmami). 



accompanied with considerable hemorrhage, though cases are recorded in 
which large pieces have been expelled ¥dthout coincident hsematuria. Al- 
though care is necessary in drawing deductions from the presence of such 
fragments, it is certain that the value of the microscopic examination of 
these pieces has been much underestimated. So-called "cancer-cells" 
exist only in the imagination of enthusiastic microscopists ; individual 
cells rarely if ever warrant a diagnosis as to the nature or even the pres- 
ence of a vesical tumor, but aggregations of cells frequentiy afford positive 
means for diagnosis. In view of Sir Henry Thompson's well-known con- 
servatism and of his general distrust of the microscope, it is gratifying to 
read his most recent utterance : "In cases of villous and papillomatous 
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and indeed of all tumors the microscope is of great value. After my recent 
experiences, I attach much greater importance to it than I formerly did.*" 

The fragments passed sometimes, especially in the early stage of the 
disease, exhibit weU-preserved anatomical elements. In other cases, es- 
pecially those in which ulceration has occurred, the particles may pre- 
sent even under the microscope nothing which can be recognized as tis- 
sue. For the mass is often necrotic ; in this condition it may readily be 
mistaken for the product of a diphtheritic cystitis. Sometimes the mass 
is characterized by the presence of numerous hsematoidin crystals (Fig. 21), 
while in other instances microscopic, colorless, spherical rosettes, probably 
consisting of calcium oxalate, are discovered (Ultzmann). Such fragments 
can be found by a careful search in the sediment, facilitated by pouring 
this into a shallow vessel of water ; sometimes little masses which appar- 
ently consist merely of urinaiy salts are found to be fragments of tissue 
incrusted with phosphates, etc. The failure to discover particles which 
can be recognized as fragments of a morbid growth does not argue against 
the existence of such neoplasm ; for in certain carefully observed cases no 
fragments have been discovered; and on post-mortem examination the 
growth is often found intact, showing that no poi-tions of it have escaped. 

In females the diagnosis is sometimes much facilitated by the appear- 
ance of the growth at the meatus ; in various instances a neoplasm of the 
bladder has been thus forced upon the attention before the symptoms had 
aroused a suspicion of its existence. The passage of fragments is also 
more frequent. 

In many cases the information afforded by the means already men- 
tioned is quite unsatisfactory, leaving the nature and even the very exist- 
ence of a suspected tumor in doubt Until recently it was customary to 
await developments, as surgical interference was considered inadmissible ; 
at a later date, especially after Simon's experience, the dilatation of the 
urethra in the female became a recognized procedure in the diagnosis and 
treatment of vesical tumors. It is certainly a most valuable measure and 
devoid of danger when properly performed ; by the introduction of the 
forefinger into the urethra and the middle finger of the same hand into 
the vagina, while pressure is made with the other hand above the symphy- 
sis, a large part or even the entire mucous membrane is brought wi^in the 
reach of the finger. 

Digital exploration of the bladder in the male had been occasionally 
made, as an incident in cystotomy and lithotomy, for many years ; but 
recently several English surgeons, notably Whitehead and Thompson, 
have practised and advocated external urethrotomy of the membranous 
urethra as a means for the digital exploration of the bladder in cases of 
suspected tumor. The operation is in itself devoid of danger, and may be 
performed in those cases in which other means fail to establish a satisfac- 
tory diagnosis. Whitehead relates 8 recent cases in which the bladder 
was explored by this method in cases of suspected tumor ; in 4 a tumor 
was found and removed ; in 4 others no growth was discovered, but 
the symptoms were relieved by the operation. Sir Henry Thompson has 
made the exploratory operation in 42 cases altogether ; in 18 a vesical 
tumor was found and in 16 the growth was wholly or partly removed ; in 
2 he considered the attempt unadvisable. In 2 cases he was led into operate 
ing by the appearance in tiie urine of " large, soft-looking fibres with nuclei 
on them, as if developed from cells and significant of growth of some 



> Med.-Chir. Trans., 1888, p. 850. 
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kind ; " these were associated with the symptoms and history of the tumor. 
In these two cases, howeyer, no neoplasm was found, yet the patients were 
much benefited by the operation. Thompson further states as the result 
of a careful examination of the vesical tumors preserved in the London 
museums, that about sixty per cent seemed to be benignant growths, over 
half of which were removable by operation ; he now regards these affections 
as more frequent than has been usually supposed. At any rate the safety 
and value of the exploratory operation through the membranous urethra 
is established.' 

Course and Deration. — These vary extremely according to the location and 
character of the growtL The benignant tumors are not incompatible with 
many years of Ufe and comparative comfort ; yet they sometimes induce 
a fa<^l result within a few years or even months ; this effect is produced 
even by polyps, by mechanical obstruction at the orifices of the ureters or 
of the urethiB, whereby distention of the renal pelves, hydronephrosis, and 
perhaps dilatation of the bladder, with their attendant ills, are produced. 
The frequent and excessive hemorrhage from villous gix)wths may seriously 
impair the patient's strength ; moreover the constant irritation, frequent 
urination, and pain in the perineum, whereby the patient is prevented from 
sitting ¥dth comfort — symptoms which are most prominent when the 
tumor grows from the trigonum — contribute materially in exhausting the 
individual. The chronic cystitis so frequently induced and so intractable 
is another factor in producing the same result& Death occurs either from 
exhaustion or from ursemia, the latter produced by the occlusion of the 
urinary passages or by the supervention of renal disease. 

Dubious as is the prognosis in cases of benignant vesical tumors — ^with- 
out surgical interference — the outlook is ^till less hopeful if the growth ex- 
hibit a malignant character ; for in this case the patient contends with all 
the difficulties induced by other tumors — except, perhaps, that the loss of 
blood is less — and in addition is exposed to the inroads of the growth upon 
neighboring organs. Moreover, an intense and exhausting vesical catcurh 
is almost inevitable. 

Yet notwithstanding these unfavorable features, actual and possible, 
the subject of vesical tumor often lives for many years and dies of an inde- 
pendent affection. While it is usually stated that the average duration of 
malignant tumors is not more than one or two years, instances are known 
in which such disease appears to have existed for five, eight, and even nine 
years ; and Stein observed a case of encephaloid cancer of the bladder, 
which he is sure must have existed for seventeen years. There is of course 
an element of uncertainty in fixing the commencement of the affection ; 
and it is quite possible that a maUgnant growth is subsequently implanted 
upon a neoplasm which was for a time benignant 

As to the duration of the non-malignant tumors, there exist no data 
sufficient for a conclusion. In some cases spontaneous expulsion of the 
growth and subsequent recovery has occurred ; in others htematuria and 
other symptoms of vesical tumor have been observed intermittently for 
eight, sixteen, and even twenty years. 

TrealnieTit. — This has generally been limited to attempts at palliation ; 
and in the treatment of malignant tumor there is certainly no hope of ef- 

1 Of the 18 neoplasms oonstitating the series, 8 are described as papillomata (chieflj 
▼illons growths), 4 as fibre -papillomata, 2 as epitheliomata. 2 as intermediate or trans* 
itional, and 2 as uncertain, probably malignant. Of the 18 patients 7 were entirely 
relieved, 3 improved, 4 recovered from the operation without marked improvement, 
and 4 died within a few days. 
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fecting a radical cure. The symptoms which call for treatment are pain, 
yeaical irritability, hemorrhage, and secondary cystitia By the free ad- 
ministration of anodynes, and by avoiding physical exei'tion, much can be 
done toward securing comfort of both mind and body ; by securing regu- 
lar evacuation of the bowels, local discomfort is decreased. For checlmig 
hemorrhage ergot, sulphuric acid, gallic acid, iron, and turpentine, in large 
doses, may exert some effect, though they are not to be relied upon ; 
better results are to be obtained by applying ice to the hypogastrium and 
perineum, or by introducing it into the rectum or vagina. Sometimes 
astringent injections into the bladder are required ; tannic acid, alum, and 
a solution of silver-nitrate (five to thirty grains to the ounce) may be used. 
In making the injection care should be taken to introduce the eye of the 
catheter only to the prostatic urethra, so as to avoid contact with the tumor 
whereby hemorrhage would be promoted. It is noteworthy that while 
the urethra is very sensitive and reacts strongly upon the contact of irri- 
tating liquids, the bladder is far less vulnerable ; the undiluted solution 
of the persulphate of iron has been repeatedly injected into the bladder to 
arrest hemorrhage, without producing ill effects. In these cases, however, 
the injection has been made through a perineal incision,' thus avoiding the 
urethra ; so powerful an irritant could scarcely be introduced with safety 
through the urethra. The cystitis, which constitutes a most prominent 
and painful feature in cases of malignant vesical tumor, should be treated 
according to the principles already discussed. 

The supervision of a case of vesical cancer is an extremely thankless 
and painful duty ; there should be no hesitation in administering mor- 
phine as frequently as is required to at least mitigate the intensity of the 
pain. It has been a mooted question whether or not surgical interference 
is justifiable in such cases ; if the patient's strength permit, cystotomy or 
perineal urethrotomy should certainly be performed, for the relief from 
pain and from the tormenting frequency of luination, which alone suffices 
to render existence wretched, would be of itself ample compensation. But 
the surgeon gains in addition the opportunity for direct treatment of the 
vesical mucous membrane, whereby inflammation and hemorrhage can be 
more efi&ciently controlled. Moreover, although a radical removal of the 
growth is not to be expected, it has been demonstrated repeatedly that 
by tearing and scraping away portions of the growth, the patient's condi- 
tion is much improved. Hemorrhage need rarely be feared ; first, because 
the danger of its occurrence is not great, and, second, because a direct in- 
jection of persulphate of iron or other powerful styptic can be made direct- 
ly to the bleeding surface. 

The removal of vesical tumors in females through the dilated urethra 
has been a recognized surgical procedure since the publication of Simon's 
successes ; in his monograph published in 1881 Stein collects 23 such 
cases. In 17 of these the removal was accomplished by dilatation of the 
urethra, in 6 by incision of the urethra or of the vesico-vaginal septum, 
the age of the patients varying from twenty-two months to seventy yeara 
'* The growths removed included papiUomata, myxomata, myomata, and sar- 
comata. The tumors have been removed by simple torsion and avulsion, 
by ligature, silk and catgut, silver wire, by ^raseur and by scooping out 
with a sharp spoon, incepting the method of scooping, in which the 
hemorrhage is sometimes considerable, the loss of blood. in the other 
operations was insignificant" Of the 23, 13 recovered, 2 were improved, 
and 8 died ; in only 1 of the 8 was the operation the cause of death — ^a case 
in which perforation of the bladder and peritonitis ensued from the attempt 
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to remove a sarcoma. In one of the successful cases, Simon '' scooped 
out from the walls of the bladder a sessile tumor that had occupied two- 
thirds of the cavity of that viscus." 

The attempt to remove a tumor from the nude bladder had been made 
less frequently ; Stein collects only 11 such operation& Six were entirely 
successful, while in 5 death occurred ; in 3 of these 5 the fatal result was 
attributable to the operation. 

Since this publication of Stein's surgical experience in the removal of 
tumors from liie male bladder has been materially extended. As already 
stated, the digital exploration of the bladder by perineal incision has been 
quite frequently made in the last three years ; and while no tumor has 
been found in several cases where the symptoms indicated their presence, 
yet even in these cases improvement has resulteii In twenty-two instances 
a tumor was found and in twenty successfully removed ; even a partial 
removal has been found to exert a most beneficial effect (Thompson). 
When it is remembered that the treatment of vesical tumors without 
surgical interference is at best palUative ; and that the tendency of such 
tumors, benignant as well as malignant, is to a fatal termination, it is 
evident that the operation in question is justifiable and highly promising. 
Thompson asserts even more in favor of the operation ; he says : *' Unless 
removed by surgical operation, vesical tumor is inevitably htsl. Every 
recovery is a clear gain ; and a fatal issue is simply the natural termina- 
tion forestalled.*' Objection may certainly be raised to the first and there- 
fore to the concluding clause of the second statement. For in some cases 
spontaneous expulsion of the tumor and recovery have occurred ; while in 
others (of benignant growths) the condition has existed for years veithout 
seriously impairing the patient's health, his life being finally terminated 
by some independent disease. Yet there can be no question that in serious 
cases, where a fatal termination may be expected, the operation should be 
performed ; and the earlier it is done, the better are the chances for im- 
mediate recovery and permanent cure. 

That a complete removal of a benign growth often insures permanent 
relief is evident from the history of cases already on record ; and it is possi- 
ble that the removal of the greater part of a tumor is sufficient to produce 
the same result Thompson says : '* I am satisfied that with non-malignant 
products, a complete ablation of the growth is not absolutely essent^ to 
succes& I am quite certain that I have removed the greater part, but not 
the whole of the tumor in two cases at least, in which there has been no 
*sign of reappearance for upward of a year. I have had in one case the un- 
usual advantage of being able to place my finger on the very site of an 
evulsion performed nine months before, and I then found no reappearance 
of growth so far as my sense of touch enabled me to judge." 



Neuroses of the Bladdeb. 

By this name are designated various derangements of function of the 
bladder, unaccompanied by any constant lesion of this organ. In some 
cases they are undoubtedly caused by morbid conditions of the bladder 
itself or of other urinary organs ; while in many instances it seems impossi- 
ble to assign any more definite cause than a nervous, often psychical influ- 
ence. 
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Spasm of the Bladder. 

Spasmodic contraction of the vesical muscles is nsnally accompanied 
with pain ; when this feature is very prominent the condition is termed 
" neuralgia " of the bladder. In only rare cases of vesical neuralgia is there 
an utter absence of spasmodic contraction, which may be manifested by 
either sphincter or detrusor muscles. The former condition is witnessed 
in the lightest grade by certain nervous individuals who are unable to void 
urine in the presence of a second pei*son ; indeed, some patients complain 
that they experience difficulty in performing the act except under certain 
special circumstances. Thus occasionally a person is found who can empty 
the bladder only when he assumes the sitting posture and enjoys entire 
solitude ; XJltzmann observed an individual in whom this spasm was so 
marked that mination was rendered possible only by the use of a large in- 
jection of morphine. 

In general, spasmodic contraction of the vesical sphincter is indicated 
by an inability to expel the urine in immediate obedience to the will ; such 
patients are usually compelled to wait several (even five or ten) minutes 
before the bladder obeys the volition. Only after vigorous volimtary con- 
traction of the abnormal muscles does the urine appear ; and even then the 
stream is small, often interrupted, sometimes consisting of drops ; a drib- 
bling at the close of the act is frequeni The patient often experiences the 
feeling that he has not completely emptied the bladder, and he may be 
even compelled to desist from the effort without having expelled any urine. 
Such individuals are usually tormented by a frequent desire to urinate, 
and in many cases there is a more or less constant dull, heavy pain behind 
the symphysis. 

Spasm of the detrusor causes an almost constant desire to urinate ; the 
collection of the smallest quantity of urine in the bladder causes the pa- 
tient a constantly increasing uneasiness, which is relieved — and then only 
partially — by vesical contraction. Pain is often lacking in this condition. 
In the most pronounced cases the evacuation of the urine is almost con- 
stant, so that the patient suffers fi'om persistent enuresis during the day, 
though often relieved at night. Sometimes the desire to urinate is so 
imperative that the patient is unable to make the necessary preparation, 
the urine escaping into the clothing. This condition, like spasm of the 
sphincter, may be transient, lasting only a few hours or days ; but it is 
prone to recur. 

In perhaps the mwority of cases of vesical spasm, both sphincter and de- 
trusor are affected. In these cases there is pronounced ** irritability of the 
bladder ; " the patient is tormented by constant desire to urinate, which is, 
however, gratified only by strong voluntary muscular contractions, and 
often only after a delay of several minutes. There is decided pain, con- 
stant or intermittent, in the vicinity of the bladder-neck. Many patients 
are further annoyed by frequent dribbling of urine and by sudden and 
involuntary expulsion of the vesical contents into the clothing. 

Spasm of the bladder is doubtless always a symptom of some morbid 
condition, though it must be admitted that in some instances the attempt 
to trace it to a given cause has failed ; in every case a most careful examina- 
tion should be made in the hope of detecting the cause. It will sometimes 
be found, especially in children, that there exists a constant initation of 
some adjacent organ ; constipation, worms, fissures, ulcers of the rectum, 
phimosis, the accumulation of smegma under the prepuce, a contracted 
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meatus, a displacement or inflammation of the uterus, are all capable of 
inducing this condition of the bladder. In adult males the cause of the 
trouble is usually found in hyperaesthesia or inflammation of the prostatic 
urethra, produced bj gonorrhoea, venereal excesses, masturbation, or sex- 
ual excitement without gratiflcation (toying with females). Vesical irrita- 
bility or neuralgia in males is brought to the notice of the physician most 
frequently as an incident to nocturnal pollutions, spermatorrhoea, partial 
impotence, and chronic prostatitia It is produced by continence only when 
this follows habitual sexual indulgence or when the individual is addicted 
to erotic fancies and lewd thoughts. In short, the existence of this symp- 
tom should lead to a full investigation of the patient's sexual condition. 

Prostatic congestion can be maintained without sexual disorders, by 
enlargement of the gland, by habitual portal congestion, and by constipa- 
tion ; hence vesical irritabihty is seen in men addicted to the pleasures of 
the table and in the subjects of prostatic hypertrophy ; of this latter con- 
dition it is an early symptom. 

The presence of foreign bodies or of neoplasms in the bladder may be 
the unsuspected cause of vesical spasm. It is to be remembered that an 
early and for a long time the sole symptom of maUgnant vesical tumor 
may be irritability and spasmodic contraction of the bladder. The condi- 
tion of the urine may explain an obscure vesical spasm ; for this derange- 
ment of function is exhibited not infrequently in the course of diabetes, 
and is sometimes an early symptom of chronic nephritis and pyelitis. 
Even simple excessive acidity of the urine is sometimes responsible for 
the vesicfiJ spasm, which is immediately reUeved by the abundant inges- 
tion of water, with or without alkaUes. In some of these cases there is 
found a persistent alkalinity of the freshly voided urine, and a copious 
precipitate of phosphatea This condition — sometimes miscalled phos- 
phaturia — is usually associated with some disorder of the central nervous 
system, especially those originating in seiual abuses ; by administering 
benzoic acid the reaction of the urine can be rendered neutral or acid, 
but the vesical irritability is not thereby reUeved. 

In still other cases the spasmodic action of the vesical muscles appears 
to be one manifestation of hysteria, hypochrondriasis, or emotional tension, 
and occurs especially in anaemic and chlorotic subjects. It is found also in 
malarial, rheumatic, and gouty patients, and relieved by measures addressed 
to these taints. It is occasionally a feature of physical or mental exhaustion. 

In sobae instances vesiccd spasm is induced by the presence of a urethral 
stricture ; and if the ordinary sound fails to detect one, the bulbous sounds 
or the lurethrometer of Otis or Weir should be employed. There can be no 
question in the mind of one who has investigated, that a " stricture of 
large calibre," unrecognizable without splitting the meatus or employing 
the urethrometer, is capable of inducing the condition under discussion, 
and that the removal of such stricture by urethrotomy causes immediate 
and complete reHef. 

The course of this affection is quite variable. In some individuals an 
attack laste only a few minutes and recurs at intervals of many days or 
weeks, causing therefore no interference with the performance of their 
duties ; while in others attacks are frequent and prolonged, keeping the in- 
dividual in constant misery and rendering him unflt for the pursuit of his 
avocation. Sometimes spontaneous recovery occurs, while in other instances 
all attempts at relief are only palliative, in these persistent cases the fre- 
quent muscular contractions finally produce hypertrophy (concentric) of 
the bladder and chronic cystitis. 
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Diagnosis. — Vesical ^asm, irritability, and neuralgia are evident 8ymp> 
toms ; the problem in diagnosis is to determine the cause. They are pro- 
duced by calculi and tumors in the bladder as well as by the conditions al- 
ready mentioned ; hence an examination with the sound is necessary. Even 
if nothing abnormal be discovered in the bladder, the sound wiU probably 
reveal an exquisitely sensitive prostate— the usual source of the trouble. 
If the passage of the instrument through the prostatic urethra occasion 
much pain while the contact of its point with the vesical wall cause no addi- 
tional complaint, and if the urine be free from pus, calculus and cystitis 
may be excluded and the symptoms attributed to prostatic hypersesthesia. 
Yet since other factors contributing to the difficulty may also exist, a care- 
ful examination of genitals, perineum, anus, urine, and general condition 
should not be omitted. 

The treatment is indicated* by the assumed cause. Sometimes it con- 
sists entirely of measures directed to the improvement of the general health ; 
sometimes it requires an entire change of habit, occupation, and even res- 
idence ; in all those cases in which a morbid condition of the prostatic 
urethra is detected, the local treatment is extremely important. The gentle 
and regular introduction of steel sounds, which are permitted to remain 
ten or fifteen minutes at a time, contributes materially to overcoming a 
spasm of the sphincter ; the use of Wintemitz* cooling sound, whereby a 
stream of cold water can be made to circulate through the instrument as 
it rests in the prostatic urethra, is a valuable adjunct in those cases in which 
there is hypersBsthesia of the prostate. In one obstinate case which had 
resisted many attempts at relief, I effected a complete cure by dividing the 
meatus and introducing a No. 22 English into the bladder, permitting it 
to remain for ten minutes ; doubtless this result was largely due to the 
stretching of the sphincter (the membranous urethra). In some few cases 
the appUcation of a strong solution of silver-nitrate or even of the solid stick 
to the prostatic urethra is said to have given i*eUef ; in these cases there is 
perhaps, as Ultzmann suggests, a fissure or erosion at the neck of the 
bladder. In all instrumental manipulations in cases of suspected vesical 
spasm, the greatest care and skill should be employed ; for if upon failure 
to enter the membranous urethra the point of the instrument be moved to 
and fro, the sphincter is irritated to firmer contraction and resistance. 
Small doses of the bromide and iodide of sodium or potassium, four or 
five times daily, may be combined with the local treatment ; undue acid- 
ity, alkalinity, concentration or dilution of the urine should be corrected. 
If pain — "neuralgia of the bladder" — be the most prominent symptom, 
chronic prostatitis probably exists, indicated by the appearance of threads 
of pus in the urine without a constant gleety discharge. 

In women, in whom vesical spasm is more frequent than in men, dilata- 
tion of the urethra is a most effective measure, which often relieves cases 
otherwise intractable. The dilatation of the membranous urethra in the 
male by the use of large sounds — up to 18 or 20 English — offers the same 
hope of success, and should be employed after other measures have failed. 
For vesical irritability in women, independent of uterine difficulties, Bar- 
tholow recommends cantharidea 

Occasionally the physician is called upon to give the patient relief from 
the intense pain and irritation of a violent spasm. The sufferer should be 
placed in a warm bath or hip-bath of 33° to 35°, and a hypodermic injec- 
tion of morphine administered. After the bath, which may last twenty or 
thirty minutes if relief be not sooner obtained, full doses of the bromides 
should be given for a day or two. The physician should not be misled in 
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a false diagnosis by the intensity of the symptoms in an attack of this 
sort ; for violent spasm of the bladder \vith its accompanying pain may 
produce pallor, a rapid and frequent pulse, mental distress and anxiety, 
general bodily tremor, and, in women and children, even convidsions and 
syncope. 

Pabbsis of the Bladder. 

Inability of the bladder to evacuate itself completely and promptly — a 
condition to which the term atony or paresis is applied — is usually, like 
spasm of the same muscles, a symptom ; it is, for example, a regular and 
inevitable result of a mechanical impediment to the evacuation of urine, 
though compensatory hypertrophy commonly occurs ; it is a symptom of 
several diseases of the brain and spinal cord, and has been observed, in con- 
nection with hysteria and diabetes, during convalescence from many acute 
diseases, especially those accompanied with a high temperature. It seems 
also to result occasionally from over-stimulation of the adjacent genital 
apparatus, having been observed in persons addicted to sexual excesses 
and onanism ; in such cases it is probably caused by habitual spasmodic 
contraction of the sphincter. 

In a large percentage of the cases paresis of the bladder results from 
the habitu^ voluntary retention of mine for an undue length of time. 
Those who are engaged in sedentary pursuits or other employments which 
lead them to neglect or to repress the inclination to evacuate the bladder 
are especially often sufferers from this complaint The result of this neg- 
lect, frequently repeated, is a gradual stretching and loss of power of the 
detrusor musclea Even a single retention for many hours, induced volun- 
tarily from a lack of opportunity to urinate, produces a marked effect upon 
a previously healthy bladder ; for when the attempt is finally made to void 
the urine, the individual is compelled to wait for several minutes and to 
strain with the abdominal muscles before the urine appears ; and then the 
stream is not strong and full as usual, but at first slow and weak, so that 
the urine drops abruptly from the meatus ; at the end of urination the 
stream becomes very small and the act terminates with dribbling. During 
Btupor or unconsciousness from acute diseases, narcotics, or dnmkenness, 
and in cases of injury to the spinal cord, the urine is often retained for 
many hours unless removed by the watchful physician. Permanent paresis 
of the bladder may be caused by such retention. Sometimes paresis of the 
bladder is the direct result of cystitis, apparently because the muscular 
layers becomo involved in the inflammatory action and undergo fatty de- 
generation ; it is also a result of the general degeneration of tissues inci- 
dent to old age, and is a fi*equent condition in elderly men, even in those 
who are free from prostatic hypertrophy and lurethral stricture. 

A slight degree of paresis causes the patient no pain and often no un- 
easiness ; he seeks the aid of a physician because of a feeling that he does 
not enapty the bladder completely and is aware of the necessity for much 
greater voluntary effort in urinating than was formerly required, or be- 
cause there suddenly occurs complete retention with inability to evacuate 
the bladder, or because he is annoyed by a constant and involuntary drib- 
bling of urine. This latter condition usually results sooner or later ; but 
since there is a constant escape of urine and no pain, even the physician 
as well as the patient may mistake entirely the nature of the case, regard- 
ing it as " incontinence of urine " or irritability of the bladder. Such pa- 
tients frequently tell the physician that they are compelled to luinate £:e- 
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quently because the bladder is so small ; that upon the slightest exertion, 
such as laughing, coughing, or sneezing, an involuntary escape of urine 
occurs. This is really a condition called by Civiale '' stagnation with OTer- 
flow ; " for palpation reveals an enormously distended bladder, and upon 
introduction of the catheter several pints of urine are evacuated — ^much to 
the astonishment of the patient, who has been complaining of the diminu- 
tive size of his bladder. Yet frequent dribbling of uiine may occur with- 
out habitual over-distention of the organ ; if the sphincter also is atonic— a 
frequent condition in elderly men — a constant dribbling is observed even 
though the bladder contain but a few ounces of urine. 

The diagnosis is usually evident from the history of the case ; if any 
doubt exist, this can be set at rest by an examination of the hypogastric 
region, which usually shows a greatly distended bladder ; the distention 
may be so great as to occasion a mistaken diagnosis of ovarian tumor, 
pregnancy, and even ascites. The patient, if a male, may be requested to 
urinate in the physician's presence ; the tardiness and weakness of the 
stream, its abrupt fall from the meatus, and the pronounced voluntary 
efforts required to expel the urine, indicate conclusively the state of the 
bladder; the decisive test is the introduction of the catheter after the 
patient has exerted his utmost efforts in expelliDg the urine ; it is found 
that a quantity of fluid, sometimes enormous, still remains in the bladder. 
Yet decided paresis of the bladder may exist without extreme distenticm ; 
for if paresis of the sphincter also exists, this permits the escape of urine 
and prevents retention. Hence it may be that upon introducing the cath- 
eter only two or three ounces of urine escape ; yet even then the manner 
of its flow, the slow and abruptly faUing stream, indicate very clearly the 
absence of that tonic contraction which in the healthy bladder forces the 
mine rapidly through the catheter. 

Treatment — In a certain number of cases paresis of the bladder might 
have been prevented. The responsibility for its occurrence rests sometimes 
upon the patient, who has by constant neglect to urinate at proper in- 
tervals caused the overstretching and consequent loss of power of ihe 
detrusor muscles ; in many other instances upon the physician, who has 
neglected to secure regular withdrawal of the urine while treating pa- 
tients for conditions in which voUtion is partly abolished. Careful at- 
tention to the bladder should be a regular feature in the treatment of all 
exhausting diseases with or without a loss of consciousness on the part of 
the individual — typhoid fever, small-pox, apoplexy, coma, eta ; in cases of 
tabes dorsalis, and myeUtis, in which an impairment of the muscular 
power or voluntary control of the bladder may be expected ; and after 
confinement, operations or injuries involving the pelvic viscera. 

After the condition is once established, the treatment should secure 
the removal of the cause whenever this may be possible. The next indica- 
tion is to relieve the stretched and atonic detrusor muscles from the former 
influence of habitual retention of urine; this is to be accomplished by 
the regular use of a surgically clean catheter, whereby the accumulation 
of the urine is prevented. Yet caution is necessary, particularly at the 
very beginning of catheterization. In many cases, even when the bladder 
is greatly distended, the organ can be completely emptied without ill 
effect ; but in many others, especially those in which hypertrophy of the 
vesical muscles has been induced by a mechanical impediment to the evacu- 
ation of urine, the greatest care must be taken to prevent the inunediate 
and complete evacuation of the bladder. These are the cases in which 
cystitis, cysto-pyelitis, nephritis, profuse hemorrhage from the entire 
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urinary tract, Byncope, and even death are produced by the complete 
withdrawal of the urine, however carefully and skilfully fiie operation is 
performed. Certain precautionary measures are therefore absolutely im- 
perative in many instances of vesical paresis ; and since it is impossible to 
predict in what cases these measures can be safely neglected, the only 
safety lies in adopting them for alL 

These precautionary measures consist essentially in keeping the patient 
in bed and the prevention of the sudden and complete evacuation of the 
bladder. If the quantity of retained urine can be estimated by a physical 
examination, the catheter should be withdrawn when not more than half 
of this quantity has escaped ; and this should be replaced by half its bulk 
of boracic acid solution (one to thirty). In the course of five or six hours 
a somewhat greater percentage may be evacuated and j)artially replaced 
as before by the boracic acid solution. By gradually increasing the pro- 
portion of urine withdrawn, the bladder can be in the course of one or 
two days completely evacuated without producing the disastrous effects 
already mentioned. Some surgeons advocate the retention of the soft 
catheter during this time, so as to avoid the irritation of its repeated in- 
troduction ; yet the danger of ammoniacal cystitis is immensely increased 
by tying in the catheter, so that this measure should never be employed. 

After the bladder has been thus gradually accustomed to the absence 
of distending urine, it should be protected against distention by the regu- 
lar use of a catheter every three or four hours. This measure is some- 
times of itself sufficient to restore the natural tone to the muscular fibres, 
so that it may be gradually discontinued and finally omitted. Yet in most 
cases additional means are required and in some aU treatment fails, so that 
the habitual use of the catheter is a permanent feature of the case ; such 
is necessarily the history when prostatic enlargement has originated the 
difficulty. 

The measures which sometimes assist in the recovery of the muscular 
tone are the use of electricity and injections of cold water, locally ; atro- 
pia, ergot, and strychnine internally. In those cases in which complication 
with cystitis has been avoided, the local effects of a cold douche may be 
obtained by successive injections of water into the bladder. The amount 
injected should not exceed four or five ounces ; the temperature should be 
at first 30"* to 33^, and may be gradually decreased, during three or four 
successive injections at the same sitting, to 25° or 20°. The colder injec- 
tions should be retained not more than a few seconds. The cold douche 
to the hypogastrium, lumbar region, and perineum may be useful. The in- 
jection into the bladder of one-sixth to one-half a grain of strychnine, dis- 
solved in water, is said to have succeeded after other measures had failed. 

In a limited number of cases decided benefit has been derived from 
electrical treatment, Erb recommends especially the percutaneous method : 
he places the positive pole over the sacrum, the negative above the sym- 
physis and upon the perineum (where dribbUng indicates paresis of the 
sphincter). A more efficient method consists in the introduction of an 
electrode in the form of a catheter into the bladder, where it is brought 
into contact with different parts of the surface, while the other pole is placed 
successively over the symphysis, over the lumbar vertebrse, and on the 
perineum or even in the rectum. This method requires the greatest care, 
and should not be employed until the bladder has become fully accus- 
tomed to complete evacuation by the catheter ; otherwise a violent sup- 
purative cystitis is readily induced ; only very mild currents, either galvanic 
or Faradic, should be used. This method is especially successful in hyster- 
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ical and nervous patients ; in a considerable number it appears absolutelj 
devoid of benefit 

Internal medication sometimes produces decided benefit ; the adminis- 
tration of acids or alkalies, as the reaction of the urine may indicate, may 
have a good effect upon the condition of the bladder ; strychnine and atro- 
pine may improve the condition of the muscles. Ergot internally and local 
injections of ergotin into the perineimi, or even from the rectum into the 
prostate, are sometimes useful, especially v^hen there is prostatic hypertro- 
phy. The tincture of contharides in full doses (five to ten minims) has oc- 
casionally produced an excellent effeci As a last resort a complete change 
of habits and residence has sometimes effected remarkable improvement 
where other measures have failed. 

Should enuresis exist and persist in spite of all treatment, the patient 
should wear a recipient, whereby the offensive odor otherwise emanating 
from the clothing saturated with quickly decomposing urine, can be abol- 
ished, and the patient can again enter the society from which he may have 
long been an exile. 

In a few obstinate cases Fritsch has completely relieved female patients 
and restored the action of the sphincter by excision of pieces of the urethro- 
vaginal septum. 

Incontinence of Urine. 

The involuntary escape of urine from the bladder is a symptom the 
cause for which must be carefully sought. While it may occur at any 
period of life it is especially common in childhood and in old age. In the 
great majority of adult cases it is a symptom of retention ; the patient suf- 
fers, perhaps unconsciously, from prostatic hypertrophy or urethral strict- 
ure, in consequence of wluch dilatation and hypertrophy, perhaps paresis 
of the bladder, exist. In such cases palpation of the bladder shows— often 
to the patient's astonishment — that notwithstanding the constant dribbling 
of urine the bladder is more or less distended. The introduction of a soft 
catheter, after the patient has evacuated the urine to the best of his abiHty, 
demonstrates the retention ; the quantity withdrawn may amount to several 
pints. As already stated in discussing paresis of the bladder, care should 
be taken to permit only a portion of the retained urine to escape ; the 
treatment of this form of incontinence consists in regular and systematic 
use of the catheter according to the principles already explained. 

In comparatively rare cases incontinence without retention of urine is 
seen in adults ; the bladder remains constantly empty. This condition is 
an occasional feature of '* irritability of the bladder" and is produced by 
the same causes— excessive sexual indulgence or excitement, chronic pros- 
tatitis, phimosis, contractions of the meatus or of the urethral channel 
(strictures of large calibre), irritation of the anus or rectum, etc ; also by 
mental tension (in students before exeimination, for example), and by ma- 
larial infection ; Gross records one case and quotes another in which a 
periodical incontinence was attributed to malarial influence and promptly 
relieved by quinine, although no chills nor sweats were observed. The in- 
continence which frequently occurs during the early months of pregnancy 
is probably of reflex nervous origin. 

Whenever, therefore, an adult complains of dribbling of urine, it is ex- 
tremely probable that retention exists ; the physician's first care ^ould be 
to determine this point If the bladder contain no residual urine, a care- 
ful examination of the entire area supplied by the pudic nerve — anus, per- 
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ineum, as well as the genital organs proper — should be made ; the urethrom- 
eter or the endoscope may reveal an abnormality of the urethra such as a 
alight constriction or a polyp, in obscure cases. 

Incontinence of mine in children often exists without discoverable ab- 
normality of the urinary apparatus. The etiology varies in different cases, 
and is often quite obscure. The attempt to refer the disorder generally to 
scrofula, rachitis, etc., has not been successful ; the subjects are frequently 
in robust health. It is certain that general debility favors the temporary 
occurrence of enuresis ; it may arise suddenly during acute illness and 
disappear ¥dth convtdescence ; it is also favored by mental or emotional 
strain. The important role which cerebral influences may play in produc- 
ing enuresis is shown in the occasional epidemics of the difficulty which 
prevail temporarily in asylums and boarding-schools for children. In 
general it is assumed that there exists some defect in innervation : an in- 
sufficient sensibility — ansesthesia— of the vesical nerves ; a spasm of the 
detrusor muscles ; deficient innervation of the sphincter muscles ; a con- 
genital deficiency of the sphinctei's, etc These are, however, mere hypoth- 
eses based upon the symptoms and the results of treatment 

In a certain number of cases the vesical incontinence can be traced to 
the mechanical irritation of the urinary or adjacent organa Thus it is a 
direct consequence of phimosis, stricture, inflammatory affections of the 
vulva and rectum ; like vesical irritability in adults, the incontinence of 
children can be caused by cystitis, pyelitis, calculi in the pelvis or in 
the bladder, and even by the contact of acid and concentrated urine. 
These cases are usually considered to be rare ; yet this opinion is probably 
based rather upon a failure to investigate thoroughly than upon actual 
negative demonstrationa I remember seeing, for example, a ten-year-old 
boy, patient of Dr. Englisch, in Vienna, who had been for years the sub- 
ject of continual incontinence, for which he had been treated with bella- 
donna, ergot, and the other usual remedies without succesa A stricture 
— apparently organic and congenital— was finally discovered at the bulbo- 
membranous junction ; gradual dilatation of this stricture produced an 
immediate and permanent cure. It is quite possible that a more careful 
search for anatomical and urinary abnormaHties might diminish materially 
the number of obscure and obstinate casea In a personal case, after the 
usual remedies had failed, an inspection of the vulva showed two minute 
polypoid excrescences just within the meatus ; the removal of these vnth 
the scissors was followed by immediate cessation of an annoying enuresia 

The treatment of incontinence in children should not consist in a pro- 
miscuous and routine presciiption of belladonna or other drug. It should 
begin with an examination of the urine, and if this be found normal, with 
an inspection of the genital and neighboring organa By palpation of the 
abdomen it is ascertained whether or not the bladder is empty ; for al- 
though habitual retention of urine is unusual in children, it is a possible 
occurrence as the result of tight phimosis, contracted meatus, or other ure- 
thral obstruction. The manual examination may suffice, at least tempo- 
rarily ; the introduction of soimds or specula is not necessary until in- 
ternal remedies have been tried unsuccessfully. 

If no anatomical nor urinary abnormalities are discovered, remedies 
addressed to the individual as well as to the bladder may be employed. 
For it vnll be noticed that the sufferers from incontinence exhibit radically 
different physical and mental characteristics ; some are distinguished by 
constant activity of body and mind, though not necessarily nervous or fee- 
ble. Such children are apt to have involuntary evaciiations of urine during 
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the day as well, upon slight provocation such as coughing or sneezing. 
Others are of a heavy, sluggish temperament ; in such incontinence fie- 
quently occurs very soon after the child goes to sleep. In still others the 
expulsion of urine into the clothing by day as well as by night seems to be, 
in part at least, a bad habit which could be controlled by an exercise of the 
will. In addition to such cases there are instances in which the bladder 
is evacuated only occasionally during sleep, and then as an accompuiiment 
of dreama In older children the possibility of masturbation as the cause 
of enuresis should not be forgotten. 

Since the ailment is physical, the treatment must be medicinal rather 
than moral ; the unfortunate subjects of nocturnal incontinence are but too 
often considered by thoughtless parents to require no other treatment than 
reproof, threats, and even corporal punishment. There are doubtless in- 
stances in which the child is negligent and careless, and which can be 
materially improved by the employment of such influences as shall induce 
the little patient to exercise to the uttermost his volition in repressing the 
unseasonable discharges from the bladder. It is very evident, however, 
that the child can be in nowise held morally responsible for incontinence 
during sleep ; in such cases reproof and punishment are merely instances 
of thoughtless or wanton cruelty. 

The treatment must usually be both general and local The good effects 
of the former are sometimes seen (though perhaps imrecognized) in the 
complete cessation of the so-called habit when the child enjoys a vacation 
with change of scenery, increased faciUties for amusement, etc. In weakly, 
anffimic children the s^Tup of the iodide of iron is sometimes sufficient to 
effect a cure ; it may be supplemented with nux vomica or quinine, or 
both. 

Belladonna and ergot are often very useful, apparently in consequence 
of their effects upon the bladder. The former seems to diminish the 
sensibility of nervous filaments in the mucous membrane as well as to 
stimulate the sphincter, for when administered to elderly persons with 
feeble detrusor muscles, an ordinary dose may produce complete retention 
without the usual painful sensations which accompany a distention of the 
mucous membrane. In treatiiig the incontinence of children a full dose 
should be given a short time before the patient retires ; in general a pro- 
portionately larger quantity is required to affect a child than an adult, 
though caution must be exercised if the patient be weak or very young. 
The remedy must be administered in gradually increasing doses for weeks 
or even months, and should be pushed so as to constantly approach the 
verge of the constitutional effects as indicated by the pupil The effects 
of belladonna may be supplemented by the administration two or three 
times during the day of a reliable preparation of ergot If these remedies 
fail, a sluggish, lymphatic child should take small doses of cantharides ; a 
nervous, active patient is often benefited by chloral or the bromides, taken 
just before retinng. 

The most effectual though least convenient remedy consists in the 
passage of the Faradic current through the sphincter muscles ; this can 
be executed by introducing into the membranous and prostatic lurethra a 
catheter-shaped electrode as one pole, while the other is placed over the 
lumbar cord. While this is an admirable method for treating inconti- 
nence in adults, it is unadvisable in youthful patients ; for the introduction 
of the electrode into the urethra temfies the child, and often renders him 
so restless as to occasion mechanical injury ; moreover, its use sometimes 
induces urethritis or cystitis, and thus aggravates the condition of the patient 
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I am therefore in the habit of using the method recommended by XJltzmann. 
One pole consists of an insulated metallic rod as thick as a lead-pencil and 
three or four inches long ; this, well oiled, is introduced into the rectum. 
The other pole is an ordinary sponge, which is placed on the raph6 of the 
perineum m boys, and in a gluteal fold in girls ; the latter pole can be 
subsequently transferred to the lumbar region and over the symphysis. 
The current must be at first very weak, scarcely perceptible to the patient, 
in order not to alarm him and thus provoke a struggle. The sitting should 
be at first three to five minutes and gradually lengthened to double that 
period ; it should be repeated daily for several weeks, and may ultimately 
be successful even at the end of two or three months. Relapses are apt to 
occur after the treatment is discontinued, but can always be relieved by 
its renewal 

The success of this treatment is often surprising ; indeed, no case 
should be considered incurable imtil electricity has been fairly tried. In 
one instance, a nine-year-old boy, I was thus enabled to arrest by three 
applications a nocturnal incontinence which had existed since infancy ; and 
Bc^bach mentions a case in which the same method of treatment was 
successful in relieving enuresis of twenty years* duration. It must, how- 
ever, be admitted that there are cases which resist this as well as all other 
remedial measures. 

The introduction of bougies or metallic sounds, which are permitted 
to remain for two to five minutes at a time, has occasionally succeeded 
where internal medication has failed, and may be tried in boys for a short 
time. This method has the disadvantage of occasionally causing (when 
long continued) an inflammation around the neck of the bladder or even 
in the epididymis Local cauterization of the urethra, notwithstanding 
the favorable reports which have been recorded, should never be practised ; 
Trousseau's " compressor of the prostate " and all other mechanical devices 
for preventing incontinence, are useless and objectionable ; the use of 
collodion for sealing the meatus is tnerely palliative, and imdesirable except 
in extreme casea 

In all cases abstinence in eating, and particularly in drinking, should 
be observed during the latter part of the day; constipation is to be 
avoided, and the bladder emptied before retiring ; a warm or cold bath in 
the evening is desirable ; the child should sleep on a hard bed. The 
practice of awakening the individual one or more times during the night 
is rarely profitable, since in many instances the bladder is evacuated shortly 
after the child falls asleep and not thereafter. 

In every instance the failure of these usual measures should be followed 
by a careful examination of the urine as well as of the pelvic organs, 
whereby there may be discovered a source of irritation productive not only 
of the enuresis, but also of more serious and permanent derangements. , 
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CHAPTER XX. 
PROSTATIC DISORDEBS. 

Prostatitis. 



Inflammation of the prostate may be primary or secondaiy, acute or 
chronic. A primary acute prostatitis is rare and is probably caused exclu- 
sively by wounds (false passages with the catheter) or chemical irritants 
applied through the urethra. Excessive and prolonged sexual excitement 
suffices for the production of a chronic prostatitia 

The acute fomi is produced usually by the propagation of a previous 
inflammation — gonorrhoea, cystitis, urethritis secondary to a stricture ; 
occasionally it seems to follow exposure to cold, extreme acidity of the 
urine, and the use of acrid remediesf such as cantharides ; it is hi^y 
probable that in each of these latter cases the cause named is assisted by 
the influence of a previous gonorrhoea, venereal or dietetic excesses, etc 
The injection of irritants or the application of caustics to the prostatic ure- 
thra is also productive of the aflection. Like other diseases of the sexual 
organs, acute prostatitis is chiefly observed during the period of greatest 
sexual activity ; in children and in old men it is rare. 

Symptoms, — ^Frequent and painful urination and severe pain referred to 
the perineum are the early symptoms. These increase in severity and are 
accompanied by a feeling of weight and dragging in the genitals and the 
lower part of the abdomen. Rectal tenesmus is soon added ; the patient 
feels something protruding into the rectum and endeavors to evacuate the 
bowels frequently. The inflammation may be ushered in with a chill, and 
fever is a usu£il feature. The patient cannot assiune a sitting posture with 
comfort ; he lies with the thighs separated, carefully avoiding every move- 
ment which can aggravate the pain that soon radiates over the whole lower 
portion of the trunk and along the thighs. Urination becomes more fre- 
quent, painfvd, and difficult ; the swelling of the prostatic urethra may 
finally cause complete retention and require the use of a soft catheter ; 
the patient's efforts to empty the bladder by contracting the abdominal 
muscles merely aggravate the pain and increase the swelling ; a little blood 
may appear at the end of each micturition and often in the intervals when 
the bladder is contracted ; pain is felt behind the symphysis, along the 
urethra, and especidly at the meatus and in the fossa navicularis ; the 



Digiti 



zedbyC^OOgle 



PROSTATIC DISORDERS. 



305 



passage (ft nrine occasions a seyere scalding pain along the urethra ; the 
urine contains mucus, pus, and blood. Priapism and seminal emissions 
occur. The perineum is sensitive to pressure ; the finger introduced into 
the rectum meets a tense, hot, extremely sensitive tumor^ which often pul- 
sates distinctly. The slightest touch is painful and excites an urgent desire 
to urinate. 

If the prostatitis occur as a result of gonorrhoea (the usual cause) the 
purulent urethral discharge immediately ceases and is replaced by a clear, 
viscid, slimy secretion, which proceeds not from the prostate, as is usually 
stated, but from the urethral glands. With the subsidence of the pros- 
tatic in£{^mmation the gonorrho^ discharge reappears (Fig. 22). 




Fio. 22. — GonorrhoBAl DlflotaaTve : Bpltheliitl Oells and Pon-oorpiiBoIes oontatnliiR the Charaoterlstlo MI> 
oroooooi, which are seen imbedded in the cells and free. 

Acute prostatitis may terminate in resolution, which takes place in eight 
or ten days ; or in a chronic inflammation, which may cause permanent 
enlargement and induration of the gland, or finally in suppuration. If 
resolution occur recovery is complete in two to four weeks ; if the disease 
become chronic the patient is apt to experience various unpleasant and 
even painful sensations connected with the genital and urinary functions ; 
the (pseudo) hypertrophy which remains can often be reduced by ergot^ 
electricity, and other remedies, wherein it is distinguished from the non- 
inflammatory hypertrophy of old age. When suppuration occurs the 
issue of the case is extremely doubtful ; the initial chill and fever which 
mark the beginning of pus formation may be followed by irregular chills, 
sweats, emaciation, and indeed all the symptoms of fatal pyaemia. In fa- 
vorable cases the abscess breaks spontaneously, within a week, into the 
urethra or bladder ; the severe symptoms cease, the abscess cavity granu- 
lates and cicatrizes ; or atrophy of the prostate and a permanent suppu- 
rating surface may remain. Perforation may occtu: into the rectum, 
through the perineum, and even into the peritoneal cavity ; hence various 
20 
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fistulsB and (in the latter cose) fatal peritonitis may result, ^eissl saw 
double perforation into bladder and rectum, resulting in the escape of 
urine through the rectum and of faeces and intestinal gases into the 
bladder. 

The diagnosis is usually plain ; though at first the affection may be re- 
garded as acute cystitis, yet a digital exploration of the rectum reveals 
such tenderness (not necessarily great enlargement) of the prostate as 
serves to localize the inflammation ; vesical tenesmus is less pronounced 
than in cystitis ; the latter is, hov^ever, an occasioned complication. 2jei88l 
calls attention to the possible confusion mth an ischio-rectal abscess; 
this is recognized by the latei*al position of the swelling, the absence of 
great prostatic tenderness and of extreme urinary difficulties. 

Periprostatic abscesses are sometimes formed during gonorrhoea or from 
stricture. The symptoms are those of acute prostatitis, but less intense ; 
the finger in the rectum distinguishes cedema around the prostate ; dis- 
tinct fluctuation may be apparent. There is at first but little difficulty in 
urination, though retention may ultimately occur. 

Treatment. — Acute prostatitis is a serious affection and must be promptly 
and energetically treated ; among one hundred and four cases collected by 
Segond, thirty-five terminated fatally. The essential items of treatment 
are absolute repose and opium. The patient must remain in bed ; the 
hips may be elevated upon a cushion ; anodynes, morphine and belladonna, 
should be given in such quantity as to control the vesical tenesmus as weU 
as the pain ; these are best administered 6s rectal suppositories. If seen 
during the first forty-eight hours, ten or twelve leeches may be applied to 
the perineum, and the bleeding prolonged by fomentations. Bectal evacu- 
ations may bo secured if necessary by enemata of hot water ; laxatives are 
not required. The urine should be rendered alkaline ; hot fomentations 
shovdd be constantly applied to the perineum and over the pubes ; a hot 
bath or hot hip-bath should be administered at least once daily, care being 
taken that the patient does not walk to nor from the bath. A most effi- 
cient and soothing method of applying heat and moisture to the inflamed 
gland is the injection of hot water through a soft catheter introduced only 
into the membranous urethra. Only two or three ounces should be in- 
jected at a time, because of the pain otherwise produced by the distention 
of the irritable bladder ; the temperature, at first 95° to 100°, may be 
gradually increased during successive injections to 120° ; these injections 
may be repeated three or four times daily. The continuous application of 
hot water, so useful in acute cystitis, might be beneficial ; I have as yet no 
experience vrith it in acute prostatitis. 

In spite of the frequent urination, retention of urine is apt to occur, 
because the swelling of the prostatic urethra offers a decided impediment 
to urination ; it should be looked for and relieved by the cautious intro- 
duction of a soft catheter, a measure always attended with severe pain and 
often difficult ; Dittel advises that if the swelling be so intense as to 
render the introduction of the catheter very difficult, the instrument be 
permitted to remain. If the prostate be much swollen, it projects in the 
rectum over the membranous urethra and approaches the sphincter ani ; 
this condition causes severe and constant rectal tenesmus ; under these 
circumstances Eonig advises that the anal sphincter be divided, so as to 
diminish the pain and prevent the formation of tortuous fistulae. 

So soon as abscess formation is suspected, either from the symptoms 
or from ptdpation, a silver catheter may be gently passed into the pros- 
tatic urethra in the hope of securing an outlet for the pus into this chan- 
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nel ; if such attempts are unsuccessful, and if fluctuation becomes apparent 
in either rectum or perineum, the pus should be evacuated. Through the 
rectum an opening is made by means of a trocar ; if made from the peri- 
neum, as advised by Biday, a straight, narrow bistoury should be inserted 
in the raph6 about three-fourths of an inch in front of the anus, and 
pushed toward the prostate, which is meanwhile supported by a finger in 
the rectum. 

Chronic Prostatitis. 

Our knowledge of this affection is by- no means complete, and the gen- 
eral impressions with regard to it are certainly inaccurate. By many 
practitioners its existence is virtually ignored, while by certain specialists 
it is assumed to exist in cases where obscure symptoms of the genital 
organs cannot be otherwise explained. The slight, turbid discharge 
which often proceeds from a chronically inflamed prostate and is pressed 
out espocially during defecation, is often considered evidence of ** sper- 
matorrhoea," while, on the other hand, the sUght gleet which may be 
caused by a stricture of larger calibre than the meatus (and hence es- 
cape detection by the sound) or a true spermatorrhoea is considered a 
prostatic discharge. Even ^such acute observers as Gross and Ultzmann 
have regarded as evidence of chronic prostatitis the transparent, viscid 
fluid which is secreted by the inrethral glands, especially during sexual ex- 
citement, but which does not proceed from the prostate. The clinical in- 
vestigation of the disease is certainly difl&cult ; indeed, in some cases 
chronic prostatitis is found post-mortem where no symptoms suggesting 
its existence have been complained of. 

Etiology. — The most frequent causes are gonorrhoea, stricture, and 
sexual excess or excitement ; ammoniacal fermentation in the bladder, 
following the use of the catheter in the subjects of prostatic hypertrophy, 
may also produce it. It is occasionally a sequence of acute prostatitis. 

The Morbid Anatomy has been rarely studied post-mortem ; during 
life it is found that the gland is sometimes of normal size, sometimes 
enlarged and hard (probably from coincident hypertrophy), and again en- 
larged and soft. Cysts which contain a thick, yellowish, viscid fluid 
(prostatic secretion), pus and concretions, are not uncommon. In a certain 
proportion of cases tuberculosis with caseation is found affecting the gland 
and other genito-urinary organs. 

Symptoms, — These are by no means constant nor characteristic. They 
are usually described as a feeling of weight and heat in the perineum, 
frequent urination accompanied with unpleasant and even painful sensa- 
tions at the neck of the bladder and along the urethra, pain duiing 
seminal ejaculation ; the appearance of a few drops of blood at the end of 
urination and perhaps mixed with the seminal discharge. Even when 
these symptoms are present, they may indicate a vesical calculus or tumor, 
or a stnctinre with chronic urethritis, as well as a chronic prostatitis ; in- 
deed, some of these features are sometimes seen as the result of simple 
prostatic hypertrophy. A history of gonorrhoea or the existence of gleet 
increases rather than diminishes the difficulty of differential diagnosis. 

In many cases several of these symptoms are absent ; while none are 
constant, the sense of weight in the perineum, pain around the neck of the 
bladder and along the urethra, and the appearance of threads in the urine 
are probably the most frequent symptoms. If chronic suppuration exist, 
difficulty in urination sometimes amounting to absolute retention, may 
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occur suddenly, or dribbling of urine may be noticed — probably, as Socin 
suggests, in consequence of the filling of the abscess cavities with urine. 
Pollutions or spermatorrhcea are frequent symptoms, and the patient is 
often despondent and dejected. 

A symptom to which undue prominence is usually given is the so-called 
proHtatorrhoea. For in a considerable number of cases &ere is absolutely no 
discharge from the urethra ; the catarrhal products of the prostatic infiam- 
mation are prevented from escaping by the tonic contraction of the mem- 
branous urethra (external sphincter). In such instances these products 
escape through the meatus only when washed out with the urine during 
the act of micturition or forced out during defecation. They appear as 
short, thick threads, often provided with a thickened, headlike extremity ; 
these are expelled with the first gush of iu*ine. Pressure upon the prostate 
from the rectum does not necessai'ily cause their appearance at the meatus ; 
hence a negative result upon such pressure does not, as usually stated, ex- 
clude the existence of chronic prostatitis. 

The term prostatorrhcea is, moreover, frequently misapplied to oth» 
liquids than prostatic secretion which appear at the meatus. As Furbringer 
has shown upon the basis of extended clmical and anatomical examinations^ 
the secretion of the prostatic follicles is always, in health and in disease, 
iurhid or milky from the presence of numerous granules ; hence it is a 
mistake to regard as prostatorrhcea the appearance at the meatus of a dear, 
viscid fluid, which is usually observed duiing sexual excitement in healthy 
males, and is found in the subjects of sexual irritability after every amo- 
rous thought This fluid is produced not by the prostate but by the ure- 
thral glanda There may be, it is true, a simultaneous secretion from the 
prostatic follicles ; if this passes through the membranous urethra (which 
is seldom the case) the liquid that appears at the meatus is no longer clear, 
but turbid or milky. In several cases I have carefully investigated tins 
subject ; I find that while the fluid at the meatus is often clear and trans- 
parent, the first drops of urine passed at the next act of micturition and 
caught in a separate vessel, contain a gelatinous, turbid mass, which upon 
microscopic examination is found to contain granules, leucocytes, and fre- 
quently amyloid bodies and stratified epithelium characteristic of the pros- 
tate. The clear fluid was the secretion of urethral follicles, while the tur- 
bid mass proceeded from the prostate, but was prevented from escaping 
by the membranous sphincter. 

The discharge which proceeds from a localized gleet (Fig. 23) is doubt- 
less sometimes considered prostatorrhcea ; especially when no accompany- 
ing stricture is detected (either because none exists or because it is of 
such large calibre as to escape detection by the ordinary sound). It is 
quite pi^obable that a genuine spermatorrhoea is also frequently considered 
a prostatic secretion — prostatorrhcea ; for seminal incontinence without 
ejaculation is not so rare as is generally taught ; it is found unexpectedly 
in vigorous subjects who have no abnormal pollutions, but have had gon- 
orrhoea. 

The discharge furnished by a chronic prostatitis— prostatorriioea— is 
turbid, thick, having the characters of mucus, muco-pus, or pus, according 
to the intensity of the catarrh ; it resembles, therefore, the discharge of 
gleet The amount may vary from a quantity merely sufi&cient to keep 
file meatus moist to several drachms per day (Socin). The flow may be 
continuous or intermittent; the amount discharged is much increased 
during defecation and micturition ; sometimes the linen is stained just as 
by a gleet Ui)on microscopic examination there are found pus and occa- 
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aionally blood-corpuscles, numerous granules of fat and pigment, and 
sometimes characteristic amyloid bodies and cylindrical epithelium. Short 
threads, consisting largely of pus-corpuscles, are often seen in the urine, 
both at the beginning and at the end of micturition. 

Upon rectal examination the prostate is found quite sensitive, some- 
times also sUghtly enlarged ; after pressure with the finger there may ap- 
pear at the meatus a quantity of turbid discharge, identical in all charac- 
teristics with that which escapes spontaneously. In rare cases the fluid of 
a prostatorrhoea is found to consist of the normal prostatic secretion ; 
this is thin and watery in consistence but of milky appearance. 




Fro. 28.— niacharge of a Gleet : Thread oompooed of Pna corpnscles and Epitholial Cellii. 

The prognosis is very uncertain and varies with the cause of the pros- 
tatic inflammation. The least obstinate cases are secondary to urethral 
strictinre and vesical stones ; when produced by masturbation or venereal 
excess, the disease can be often controlled after the exciting cause is dis- 
continued ; yet in general, while occasioning no danger to life (unless sup- 
puration exists), the morbid condition is extremely persistent 

Diagnosis, — The recognition of chronic prostatitis is sometimes easy, 
but often difficult. A history of gonorrhoea or sexual excess, a feeUng of 
weight and tension in the perineum, hypersesthesia of the urethra, pain- 
ful sensations at the neck of the bladder, especially at the close of urina- 
tion, the appearance of threads at the beginning and at the end of urination, 
a slight flow of blood with the last drops of urine, tenderness of the pros- 
tate upon rectal and urethral examination — a combination of these symp- 
toms renders a diagnosis positive. Such typical cases are, however, 
imusual ; and even when some of these symptoms are present, great care 
is necessary to exclude stricture and gleet, and spermatorrhcea. If there 
be a history of gonorrhoea, as is usually the case, the caUbre of the urethra 
should be explored with bulbous sounds or the urethrometer. If prostat- 
orrhoea is noticed, the Hquid should be carefully examined with the micro- 
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scope as well as macroscopically. A thin milky liquid, increased by press- 
ure upon the prostate from the rectum, is the normal prostatic secretion, 
and constitutes, therefore, strong evidence that no prostatitis exista The 
fluid furnished by a chronic prostatitis is, as already stated, thick, slimy, 
often increased by pressure upon the prostate; under the microscope 
there are seen leucocytes, stratified amyloid concretions, and numerous 
cylindrical epithelial cells ; these sometimes exhibit the characteristic ar- 
rangement — a double layer, the outer ones large with long extremities 
which are inserted into a mosaic of small round cells, constituting the 
second layer (Fig. 24). Occasionally casts of the prostatic follicles, com- 
posed of the epithelial lining, are found ; this is a rare occurrence ; Uie 
threads which frequently appear in the urine are not composed of such 
casts, as many of the books state, but are simple masses of leucocytes with 




Fio. 94.— Prostatic Disclwrge (ProstatorrhoBa) : Stratified Bpichellnm from the Prostate, Amyloid Bodies, 
Prostatio Grannies, Lenoocytes, and Spermatio Crystals. 

some epithelial cells. The presence of the amyloid bodies is not absolutely 
characteristic of prostatic secretion, since a few of these masses are some- 
times furnished by the urethral glands, especially when inflamed. More- 
over, even the prostatic secretion does not always contain them ; yet their 
presence in large numbers is practically significant of prostatic infiammation. 
The distinguishing feature of the prostatic secretion is the " spermatic 
crystal" described by Bottcher (Fig. 24). These bodies are compounds of 
phosphoric acid (perhaps also magnesia) with an albuminous base discov- 
ered by Schreiner ; this albuminous substance is found only in the pros- 
tatic secretion ; hence the presence of its crystalline compound (Bottcher's 
crystals) proves that the substance under examination is or contains pros- 
tatic secretion. They can therefore usually be found in semen, because of 
the admixture with the secretion of the prostatic follicles ; but are not 
found in the secretion of either testicle, seminal vesicle, or urethra. If 
normal semen be allowed to stand, these crystals are found on the second 
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or third day, first in small numbers, but rapidly increasing ; they are clear, 
transparent^ rhomboidal, and when first formed somewhat blunted. They 
can be more conveniently procured by adding to a drop of semen on a 
slide one drop of a one per cent, watery solution of ammonium phosphate. 
In an hour or two very large and numerous crystals are formed as a rule ; 
sometimes it becomes necessary to permit all the liquid to evaporate, when 
the crystals wiU be found near the edge of the cover-glass. These crystals 
can usually be produced from the spontaneous discharge of true prostat- 
orrhoea ; yet in some cases it is impossible to discover them either by per- 
mitting the fluid to settle or by the addition of ammoniiun phosphate. 
These are cases in which the prostatic discharge is mixed with pus, either 
from a gleet, suppurative prostatitis, or cystitis ; or in which the secretory 
activity of the gland is arrested (as in atrophy after gonorrhoea). Contact 
with the urine prevents their formation ; hence they cannot be discovered 
in the urinary sediment, nor in those cases in which an insufficience of 
the vesical sphincter permits the urine to escape continually into the pros- 
tatic urethra. 

The discovery of these crystals pixjves, therefore, that the liquid under 
examination contains prostatic secretion. It then remains to be decided 
whether this secretion alone is present, or whether other discharges are 
mixed with it If the contents of the seminal vesicles are also contained 
in the discharge — ^as in true spermatorrhoea — numerous spermatozoa are 
seen ; it must be remembered, however, that a few of these cells may be 
present in simple prostatorrhoea, as a result either of recent ejaculation or 
of straining during defecation ; also that in cases of azoospermism no sper- 
matozoa are discharged. In the former case— recent ejaculation — the his- 
tory explains the presence of spermatozoa ; in the latter — azoSspermism — 
the microscope may fail to recognize the admixt\ire of semen with the 
prostatic secretion. 

If no spermatic crystals can be detected, the recognition of the pros- 
tatic origin of a urethral discharge rests upon the presence of numerous 
amyloid bodies, stratified cylindrical epithelium, and possible casts of the 
prostatic follicles ; the ejaculated semen contains, if chronic prostatitis ex- 
ists, numerous leucocytes, the product of the prostatic catarrh ; blood-cor- 
puscles are also frequent. If, therefore, the semen obtained by ejaculation 
be quite norQial and free from pus and blood, chronic prostatitis can be 
excluded. 

A constant discharge from the meatus, even when turbid and increased 
by pressure upon the prostate through the rectum, does not prove the ex- 
istence of chronic prostatitis ; for such discharge may originate in the ure- 
thra (gleet), may be a true spermatorrhoea, or finally a secretion from the 
normal prostate (in this case it is thin and milky). 

Sensitiveness of the prostate upon pressure through the rectum and 
contact with the urethral sound are positive, though not constant symp- 
toms ; since the passage of a sound causes an unpleasant or even psunful 
sensation in the normal prostatic urethra, it is occasionally impossible to 
decide by this measure whether or not the prostate is inflamed. 

If the source of a supposed prostatic discharge cannot be determined 
in other ways, the secretion of the prostatic urethra can be collected and 
isolated by introducing an endoscope or porte-remede, withdrawing the 
conductor and inserting a camel's-hair pencil, which can be made to sweep 
the prostatic surface and then withdrawn. In this way sufficient materid 
can be obtained for microscopic examination and comparison with the 
spontaneous discharge. 
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Treatment, — This must usually be both general and local ; the former is 
sometimes successful where local applications have failed. The exciting 
cause should be in every case ascertained ; while this is usually gonorrhoea, 
yet the possibihty of an additional irritation, such as phimosis, haemorrhoids, 
or stricture, should be remembered. The patient is, moreover, often the sub- 
ject of neurasthenia, induced largely by the mental depression and anxiety 
which usuaUy accompany the prostatic difficulty ; hence quinine and iron, 
strychnine and phosphoric acid may assist materially in the treatment of 
chronic prostatitis, as they often do in the later stages of an obstiDate 
gonorrhoea. Cases are recorded, indeed, in which change of climate and 
occupation has cured a previously intractable case. The patient is usually 
melancholy and despondent, especially if , as is often the case, nocturnal 
pollutions are frequent ; the physician should therefore, as an important 
preliminary to treatment, gain his confidence by tact and sympathy and by 
dispelling his exaggerated fears as to the gravity of the complaint 

Whenever there is a history of gonorrhoea a careful exploration of the 
urethra should be made ; since even a stricture of large calibre, not de- 
tected by the ordinary sounds, is sufficient to prolong and intensify, possi- 
bly to originate, a chronic prostatitis. 

The local treatment includes the avoidance of all influences which tend 
to maintain or aggravate prostatic congestion ; hence daily evacuation of 
the bowels must be secured ; the urine should be only faintiy acid and not 
concentrated ; walking and riding, when they produce or aggravate pain 
in the perineum, shoidd be avoided ; sexual excitement may be permitted 
only at intervals of ten days or two weeks ; the usual injunction to abstain 
entirely from intercourse is irrational, since continence maintains a contin- 
ual, though perhaps sUght congestion of these parts. 

Decided though temporary improvement is obtained by the application 
of flying blisters to the perineum ; for this purpose most authors recom- 
mend cantharides, either as plaster or collodion. To avoid the possible ir- 
ritating effects upon the bladder and prostate I am in the habit of employ- 
ing French mustard leaves, which ore permitted to remain only long 
enough to redden the surface distinctly. These may be appUed to differ- 
ent parts of the perineum at intervals during several hours in the day. 
Warm hip-baths should be administered once or twice a day ; and if there 
be constipation, warm enemata will not only secure an evacuation of the 
rectum but also benefit the prostate directly. 

Internally the bromide of potassium is a most valuable agent During 
the day it can be administered only in small doses because of the drowsi- 
ness otherwise produced, but at night a full dose (forty to sixty grains) 
should be given combined with ten grains of potassium bitartrate (Rosen- 
thal). Full doses of ergot and atropia have produced excellent results in 
individual cases, usually vigorous subjects. 

The most effectual measures are those addressed directly to the pros- 
tate through the lurethra. Foremost among these is the daily use of a 
steel sound, which is permitted to rest in the lurethra for five or ten min- 
utes unless the patient complains of pain. At first sounds of medium size, 
No. 8 to No. 10 EngUsh, should be employed ; but larger instruments 
sliould be successively introduced until the full calibre of the meatus is 
attained : if this be smaU, it should be enlarged so that a No. 14 or No. 
15 can be introduced- Instead of sounds the psychrophor of Wintemitz 
may be employed ; this is merely a closed catheter through which a con- 
stant current of water can be passed. The temperature ^ould be at first 
)bout 60"" F. and the sitting last three to five minutes ; the water may be 
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gradually cooled to 50° or even 45° F., and the sitting prolonged to ten 
minutes. Occasionally the urethra is so sensitive that the introduction of 
a sound causes extreme pain ; in this case the use of the sound should be 
postponed until the urethral hypersesthesia is diminished by the bromides 
internally and by the injection of warm water through the prostatic urethra. 

Astringent injections are best made by means of Ultzmann's prostatic 
catheter ; it is scarcely necessary to say that an injection made from the 
meatus rarely reaches the prostatic urethra because arrested by the con- 
tracted sphincter at the membranous portion. Ultzmann's instrument is 
. a short catheter perforated at the exfa-emity by several circular or longi- 
tudinal openings, whereby the liquid is ejected to all parts of the canaL 
A shoulder at the outer extremity prevents insertion beyond the prostatic 
urethra. When the point is introduced well into the membranous portion, 
the liquid injected passes through the prostatic urethra and into the bladder. 

For the purposes of this injection the following solutions may be used : 
Water heated to 100°, with or without hydrastis ; one-half to two per cent, 
solution of tannin in glycerine and water ; one-htdf to one per cent solution 
of the sulphate of zinc ; if these make no perceptible impression solutions 
of nitrate of silver may be cautiously employed. Such solution* should be 
at first not stronger than two or three grains to the ounce, but may be 
gradually increased to ten or even fifteen grains. 

These remedies can be applied more efficiently, perhaps, in the form of 
bougies of cocoa butter ; these are introduced into the prostatic urethra 
through the porte-remede of Dittel or Harrison; the soluble prostatic 
bougies made by Mitchell, of Philadelphia, have usually been satisfactory 
in my hands. By such means some of the symptoms of chronic prostatitis, 
especially the prostatorrhoea, can usually be relieved ; yet the uneasy sen- 
sation at the neck of the bladder, the hyperaesthesia of the urethra often 
persist, and indeed are sometimes practically incurable. It is probable 
that the obstinacy of the affection is often dependent upon a coexistent 
catarrh of the ejaculatory ducts and 'seminal vesicles, which are inaccessi- 
ble to local remedial measures 
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CHAPTER XXL 
FUNCTIONAL DISORDERS. 

Much labor has been spent in writing about, though but little in inTes- 
tigating, those morbid conditions which are manifested by the so-called 
" functional " disorders of the male sexual organs. The voluminous litera- 
ture of the subject is restricted largely to a narration of cases in which 
the chief symptoms are pollutions, spermatorrhoea, etc. ; the stereotyped 
etiology is comprised in masturbation and venereal excesses ; the routine 
treatment consists of the bromides, aphrodisiacs, steel sounds, exhortation, 
and marriaga So long as this practice prevails ; so long as pollutions, im- 
potence, and spermatorrhoea are regarded and treated as diseases rather 
than as symptoms of the most diverse morbid conditions (of many others 
as well as of the genital organs) the treatment must remain as unsatisfac- 
tory as it is to-day, furnishing occasionally a brilliant success, often en- 
tirely barren of good results, and sometimes even aggravating materially 
the patient's condition. 

It must be confessed that our knowledge of those various morbid 
states which are manifested by the so-called functional diseases of the male 
sexual apparatus is by no means exhaustive nor even extensive ; they have 
not been made the subject of such systematic anatomical and clinical re- 
search as must precede the development of satisfactory knowledge. They 
are brought to the notice of the general surgeon or of the general prac- 
titioner ; by the one they are referred to local disease, by the other to a 
morbid imagination or to onanism. The attitude of the profession toward 
these disorders is essentially identical with that maintained toward the 
diseases of the female sexual organs forty or fifty years ago ; during that 
period the latter maladies have engaged the entire attention of a consider- 
able portion of the profession ; the intimate mutual relations between 
these organs and the general system have been fully appreciated ; and now 
the diagnosis of any obscure complaint in the female includes an inquiry 
into the state of the sexual functions ; and conversely, the treatment of 
sexual disorders in the female includes the regulation of the general health. 
However severely we may criticise and ridicule the exaggerations and in- 
fatuations of enthusiastic gynecologists, we must admit that their labors 
have advanced the science and art of general medicine, and have illuminated 
much that was obscure and unsuspected until the intimate relation between 
the sexual and other functions was appreciated. There is much in the 
history of gynecology which we may profitably apply to the study of sexual 
disorders in the male ; although but little study has been devoted to the 
relations of the male genital organs to the other bodily functions, yet the 
facts already established indicate a dose analogy with the corresponding 
functions in the female, and justify the belief that further investigation will 
lead to a broader comprehension, clearer recognition, and more successful 
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treatment of these disorders in the male. The reproductive functions con- 
stitute, it is true, d less prominent factor in the physical life of man than 
of woman ; yet while the diseases of the uterus are more tangible and ap- 
parent than those of the prostate, the subtle influence of such disease 
upon the functions of other organs is quite as real in the one case as in the 
other. Hysteria in the female, formerly regarded as a '* functional " dis- 
ease of the nervous system, is now known to have usually an anatomical 
basis in a disorder of the sexual organs ; so many cases of hypochondria, 
morbid imagination, abnormahties of the nervous system in the male, are 
now known to originate in disorders of the sexual organs. ** What lacera- 
tions of the cervix and perineum, iriitations, congestions, and displacements 
of the uterus and ovaries are to many female nervous symptoms, such are 
phimosis, redundant prepuce varicocele, irritable testes, urethral contrac- 
tions, and above all and pre-eminently, irritation and congestion of the 
prostate and prostatic urethra with spermatorrhoea, to many male nervous 
symptoma" This statement of Beard's represents probably what will be, 
rather than what has been demonstrated ; yet enough has been proven to 
show not only that palpable sexual derangements in the male should be 
more carefully studied, but also that the investigation of obscure complaints 
in the male should not> as heretofore, omit all inquiry into the condition of 
the genital organs and functions 

A morbid influence exerted by these organs is not always thrust upon 
the attention by the occurrence of pollutions, impotence, or other symptom 
of sexual derangement ; a patient may be honestly unconscious of abnor- 
mality in his reproductive organs, and yet be suffering severely in general 
health or special functions from an imtation of the glans (tight prepuce, 
contracted meatus), from stricture, chronic prostatitis, or seminal inconti- 
nence (true spermatorrhoea). Conversely, pronounced symptoms in the 
genital apparatus — pollutions, impotence — may be merely one manifesta- 
tion of organic disease in other organs. Hence in practice we should not 
wait for a complsdnt of sexual abnormality before investigating the genital 
organs ; and conversely, though these functions furnish the most promi- 
nent or even the only symptoms complained of, we should not confine our 
search for the cause to abuses of these organs. The reproductive functions 
are the last to mature and the first to decay ; their perfect performance 
marks the highest development of the animal ; they are most intimately 
associated with the general health of the individual, to which they are an 
accurate index, and upon which they exert a powerful influence for good 
or evil. 

The examination of the male patient should, therefore, as a rule, include 
an inquiry into the condition of the sexual functions and organs, especially 
when the cause of the symptoms complained of is somewhat obscure. 
There are naturally many exceptions to this rule, to be dictated by the 
tact and discretion of the physician ; yet while there are cases where such 
inquiry might oflfend, there are many others where the failure to inquire 
disappoints the patient and misleads the physician. The former has a 
lurking suspicion or positive knowledge that the genital organs are con- 
cerned, and is anxious that the physician should institute pertinent inqui- 
ries ; yet is himself restrained by pride or shame from mentioning a subject 
which must lead to a confession of sexual sins or abuses. Such patients 
often hint at the subject by mentioning, in a cursory and indifferent way, 
slight morbid symptoms manifested by the uiinary organs ; if such re- 
marks be properly interpreted, and the clue thus furnished be discreetly 
pursued, a frank statement of genital derangements follows; if, on the 
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other hand, the physician fails to comprehend and appreciate the sitoation, 
the patient's lips are sealed on that subject, and he leaves, feeHng that the 
physician does not understand his malady. Then there are numerous 
cases in which the patient is really ignorant that his ailment is grounded 
in or aggravated by morbid conditions of the sexual organs ; the physician 
whose examination ignores these organs may treat him long and unsuccess- 
fully for dyspepsia, neuralgia, shortness of breath, palpitation of the hearty 
or other manifestation of sexual neurasthenia. Finally, there are cases in 
which sexual derangements are prominent symptoms, a histoiy of mastur- 
bation or venereal excess is confessed, and the physician — trained to the 
habit of regarding onanism as the Bource of all sexual evils in the male — 
overlooks other and more potent factors in producing the ailment. 

The importance of these organs in their relation to the general health 
demands at least a general inquiry as a routine part of an examination ; 
the extent to which the investigation should be prosecuted must be deter- 
mined by the circumstances in each individual case. 

The etiology of genital disorders is by no means comprised in onanism 
and sexual excesses. Doubtless these practices cause in some cases, and 
favor in others, the development of frequent pollutions and impotence ; yet 
the extent of their application is, I beheve, much exaggerated by physi- 
cians as well as patients ; we are still addicted to the habit of ascribing 
such disorders to masturbation, and consequently of ignoring other impor- 
tant and frequent causes. It is indeed surprising to find how firmly rooted 
is the general belief that sexual disorders are practically always attribu- 
table, wholly or in part, to onanism ; even men in middle life, who after 
performing the genital functions properly for years, suffer from impotence 
Or spermatorrhoea, often refer remorsefully to early masturbation as the 
source of all their troubles. Thus one of my patients, an intelligent man 
forty-eight years of age, who had been manied twelve years and was the 
father of three children, had enjoyed perfect sexual vigor until his forty- 
fifth year, since which time a gradual loss of virility had been observed, cul- 
minating in inabiUty to copulate (through feebleness of erection and prem- 
atui*e ejaculation) and true spermatorrhoea. The patient bitterly bewailed 
an early habit of masturbation as the cause of his condition. On inquiry I 
learned that he had practised the habit about once daily from liis sixteenth 
to his nineteenth year ; then for two years he had had one or two pollu- 
tions weekly, after which time he had indulged very freely in intercourse 
for fourteen yeai-s, and had twice had gonorrhoea. After his marriage, at 
the age of thirty-six, he had had almost nightly intercourse for over two 
years, and had always indulged very freely. Yet notwithstanding his later 
excesses and diseases, he referred the impotence to early onanism. 

Venereal excesses are certainly responsible for many of the ills attributed 
to onanism, as in the case mentioned. It is of course impossible to make 
any general statement as to what constitutes excess, since this is a relative 
and not an absolute term. The amount compatible with health varies 
much in different individuals, in the same individual at different times 
and conditions, and with the character of the indulgence ; since the ex- 
hausting effects result not from the loss of semen but from the attendant 
emotional excitement, an injurious amount of indulgence is attained by less 
frequent acts of intercourse when this is illicit than when it is conjugaL 
Beard refers to a patient, nearly sixty years of age, who consulted him con- 
cerning an impairment of sexual power following a fall, after which acci- 
dent he found himself able to copulate only three or four times a week ; 
when it was suggested that such ability might well be considered satis- 
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factory, he said " that for all his life he had been accustomed to have in- 
tercourse every night." McGraw (quoted by Howe) says : '* I do not be- 
lieve that even a daily emission of semen will do serious damage to a 
healthy vigorous man. In view of the fact that multitudes of men after 
marriage have connection with their wives more than once every night 
without suffering injury, it seems to me an absurdity to ascribe so much 
evil to seminal losses as is usually done by authors." I was once consulted 
by a young man of superb physique and health, who during a brief sepa- 
ration from his wife had acquired a soft chancre ; he excused his marital 
infidelity by saying that having been axxjustomed during the four years of 
his married life to intercourse at least once or twice every night he was 
unable to remain perfectly continent for three weeks. On the other hand, 
I have known a case in which a man of thirty-four, married eight years, 
suffered from headache, general lassitude, and pain in the loins after each 
conjugal approach, though this was performed only once in eight or ten 
days. He admitted that these symptoms had been noticed only during the 
last year, and that during the earher years of his married life he had almost 
nightly intercourse. The effects, both general and local, not the frequency 
of the act, must decide whether or not sexual indulgence is excessive. It 
is to be noted that such excess is manifested variously in difierent indi- 
viduals ; in highly " nervous " and delicate persons it causes the symptoms 
of general exhaustion, mental depression, and lack of energy, without 
sexual derangement ; in the strong and vigorous, on the other hand, such 
excess may be manifested solely by impairment of virility, etc., without de- 
rangement of other than the sexual functions. 

GonorrhosaiQ a not infrequent cause of functional sexual disorders. Its 
injurious influence is exerted sometimes through the formation of strict- 
ures, which even when of large caHbre and imrecognizable by the cylin- 
drical sound, may at least aggravate and maintain, and perhaps provoke, 
pollutions, painful and feeble ejaculation (sometimes the earliest symptom 
of stricture) and premature emissions ; in other cases a resulting prostatic 
catarrh assists in producing the same abnormal symptoms. A most im^ 
portant (and often undetected) result of gonorrhoea is true spermatorrhoea 
— the frequent or constant escape of semen without orgasm — probably 
from relaxation of the ejaculatory ducts. 

Morbid conditions affecting other than the genital organs may be promi- 
nently manifested by derangements of the sexual function. The salacity 
of phthisis and of tabes in its early stages, the impaired viriHty of diabetes 
and chronic nephritis are familiar examples ; the depressing influence upon 
the sexual functions of dyspepsia and of mental or emotional tension are 
equally well known. In the last few years I have seen several cases of im- 
paired virility or actual impotence in railway employes, which seemed to 
be a manifestation of a spinal disorder caused by the constant jarring of 
the cars ; at any rate, treatment which had long failed to reUeve while the 
patient pursued his avocation, was followed by immediate improvement so 
soon as railway travel was discontinued. In several other instances I have 
seen an " irritable weakness " of the genital organs, manifested by frequent 
and premature ejaculation, much improved by abstinence from tobacco. 

The diagnosis must not rest solely on the symptoms related by the pa- 
tient ; those which he notices and describes — pollutions, impaired virihty, 
etc. — may be due to any one of many causes ; and in numerous instances 
sexual debiUty is indicated chiefly by derangements of other than the geni- 
tal organs — stomach, brain, eye, and muscles ; an imsuspected spermator- 
rhoea being the sole symptom furnished by the sexual organs. 



Digiti 



zedbyC^OOgle 



318 DISEASES OF THE MALE SEXUAL ORGANS. 

Inquiry should always be made as to the existence qf urethral dis- 
charges ; il such are found they should not be dismissed as gleet or pros- 
tatorrhoea, nor magnified into a seminal flow ; the fluid should in every 
case be submitted to microscopic examination. Doubtless many a slight 
discharge which follows a gonorrhoea, and is consequently regarded and 
treated as a gleet, is really a true spermatorrhoea, and constitutes the key 
to obscure nervous symptoms ; while a so-called " prostatorrhoea " fre- 
quently proceeds not from the prostate but from the urethral glands. 
Fiirbringer's demonstration that the so-called spermatic crystals of Bott- 
cher are produced solely from the prostatic secretion, constitutes a valuable 
aid in the differential diagnosis of urethral discharges and hence of genital 
disorders. 

The examwation of the urine is almost equally important ; aside from 
the possible discovery of disease in the kidney or bladder, the urine may 
reveal evidences of genital disorders. Such is frequently the significance 
of persistent polyuria with low specific gravity ; oliguria or even anuria 
(long known as a symptom in hysterical women) ; transient glycosuria or 
albuminuria is by no means a rare symptom of sexual disorder in the male ; 
more frequently there is observed a persistent alkcdinity of the urine, with 
consequent precipitation of the earthy phosphates, or a constant and volu- 
minous sediment of calcium oxalate (usually seen in patients who suflfer also 
from nervous dyspepsia). An excess of indican is not infrequent in those 
addicted to masturbation or frequent sexual excitement; Ultzmann has 
even seen a considerable sediment of indigo in several cases. 

Finally, the urinary sediment should alway be examined for ^spermatozoa ; 
for true spermatorrhoea, the semen escaping perhaps only during urination 
and defecation, is not infrequent in men who have had gonorrhoea^ or have 
for years committed sexual excesses. A thorough search will often reveal 
it in married men in middle or advanced years who complain of an impair- 
ment of virility. 

An examination of the semen is sometimes necessary in order to de- 
termine the reason for the barrenness of a marriage ; the researches of re- 
cent years have shown that in about one-fourth of all cases, a failure to 
propagate must be ascribed to a defect not of the wife but of the husband, 
who in consequence of gonorrhoea, sexual excesses, or constitutional taint, 
fails to secrete spermatozoa capable of fertilizing the ovum. 

The treatment must be directed to the patient and not to the symptoms. 
This cardinal principle in medicine is perhaps in no other class of disorders 
so neglected as in the treatment of sexual derangements of the male. A 
routine prescription of the bromides and steel sounds for nocturnal pollu- 
tions, for example, is beneficial for the robust, plethoric patient, who sud- 
denly discontinues masturbation or excessive venery, but disastrous to the 
nervous, feeble individual whose pollutions, like his dyspepsia and nervous- 
ness, are mere evidences of general debility ; such a patient is benefited by 
strychnine, quinine, and iron internally, perhaps by galvanism locally, but 
he requires no bromides nor other depressing agents. In every case the 
patient should be studied, his physical and mental condition ascertained 
and taken into account in the treatment One young man is alarmed by a 
sediment of urates or phosphates in the urine, or by the appearance of 
moisture at the meatus after an erection ; merely to assure him of the in- 
significance of these appearances will not prevent him from brooding over 
the impending ** loss of manhood," and similar follies. The reaction of 
the urine should be corrected so as to prevent the deposit of these sedi- 
ments ; to divert his mind from the subject he should engage in active 



Digiti 



zedbyC^OOgle 



FUNCTIONAL DISORDERS. 319 

physical or mental exercise. Another individual is disturbed by frequent 
pollutions, which are really only substitutes for frequent voluntary ejacula- 
tiqps, after these — whether produced by onanism or by intercourse — have 
been suddenly discontinued. In such cases local and general sedatives — 
sounds and bromides — are required. Other patients complain of feeble 
erections, premature ejaculations, perhaps actual impotence, all proceedmg 
from general debihty or other constitutional causes ; the treatment must 
be directed to these rather than to the sexual organs. The same group of 
sexual abnormalities may, on the other hand, proceed from excessive use 
of these organs, while the general health is unimpaired ; here strychnine, 
atropine, ergot, cantharides, and savine internally, and the Faradic cur- 
rent locally, furnish the best results. In every case, therefore, the general 
condition and history of the patient should be investigated in order to 
determine to what degree the causes of the abnormal symptoms are local- 
ized in the genital apparatus ; in other words, to ascertain what and where 
is the morbid condition which is manifested by pollutions, impotence, etc. 
The treatment must of course be directed to this condition, and may be 
largely local in one case and chiefly constitutional in another which pre- 
sents the same sexual abnormality. 
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SEMINAL INCONTINENCE. 

Undbb this term are included two conditions — ^poUutions or seminal 
emissions, and spermatorrhoea. These two abnormal phenomena are 
usually regarded as intimately associated both in their etiology and clinical 
history ; it is assumed that spermatorrhoea is commonly a sequel to pollu- 
tions, dependent upon the same causes and representing the climax of the 
morbid condition. This is, however, a mistaken conception; while it is 
true that both pollutions and spermatorrhoea are sometimes observed in 
the same individual, this coincidence is the exception rather than the rule. 
The mistaken impressions as to the intimate association of the two condi- 
tions has doubtless arisen largely from the failure to distinguish a seminal 
flow (spermatorrhoea) from other discharges often associated with genital 
derangements, especially gleet, prostatorrhoea, and the secretion of the 
urethral gland& 

By pdluHons are designated seminal emissions, accompanied by erec- 
tions, spasmodic contraction of the ejaculatoiy muscles, and orgasm ; in- 
deed, there may be no abnormal feature exhibited except the absence of 
the natural emotional and mechanical excitement incident to intercourse. 
Such pollutions occur usually during sleep. 

By spermatorrhoea, on the ether hand, is designated a seminal discharge 
(whicdi may be occasional and intermittent, or continuous) vnihoui erection, 
spasmodic contraction of the ejaculatory muscles, or sensual imagination& 
Such seminal losses occur especially during defecation and urination, 
though the fluid may escape also at other timea 

It is important for purposes both of diagnosis and treatment that the 
essential independence of these two affections in etiology, pathology, and 
clinical occurrence, be kept in mind ; pollutions may be complicated soon- 
er or later vnih spermatorrhoea, but more frequentiy terminate in impo- 
tence ; while genuine spermatorrhoea may long exist without sensible 
impairment of the sexual power. The essential pathological distinction 
between the two is expressed by Trousseau and Ultzmann, who define pol- 
lutions as a neurosis manifested in irritability and spasmodic action of the 
ejaculatory muscles (of the seminal vesicles and urethra) ; while sperma- 
torrhoea is regarded as a paresis of the ejaculatory ducts. The etiology 
and clinical history are frequently quite distinct in the two affections ; 
masturbation, pollutions, impotence, with neurasthenia in the one case ; 
gonorrhoea, chronic prostatis, spermatorrhoea, often without impairment 
of health, in the other. 
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NOCTDBNAL POLLUTIONS. 



A normal seminal emission is preceded by an erection of the penis, 
which consists in a distention with blood of the vascular channels compos- 
ing the cavernous and spongy bodies. This distention is accomplished by 
two factors ; first, the relaxation of the unstriped muscular fibres in the 
cavernous and spongy bodies, whereby a passive dilatation is permitted ; 
and, second, a consfariction of the veins through which the blood returns 
from the penis, which is accomplished by contraction of the bulbo-cavemo- 
Bus and perhaps the ischio-cavemosus as welL By the contraction of the 
latter muscle, moreover, the organ is erected. 

The nervous influence whereby this muscular action is produced is 
transmitted from the lumbar cord by the erector nerves which arise (in 
the dog) from the sacral plexus. That there is an independent centre in 
the lumbar cord capable of producing an erection was demonstrated by 
Goltz, who produced erections in dogs at will after separating the lumbar 
segment from the upper portion of the cord. This centre is excited to 
action by either peripheral or central nervous influence ; electric excitation 
of the brain and of the cervical cord produced erections in dogs (Eckhard). 
The bitdn appears to exercise an inhibitory influence whereby the lumbar 
centre is ordinarily restrained ; thus Goltz found that erections were more 
readily produced by peripheral irritation after isolating the lumbar from 
the remaining cord. Tliis inhibitory influence is removed by amorous 
thoughts or by disease of the upper cord whereby transmission from the 
brain is impeded (as in tabes) ; such conditions, therefore, favor erections. 
On the other hand the cerebral inhibition is increased and erection pre- 
vented by depressing emotions, as illustrated in psychical impotence. 

The lumbar centre may be also excited to increased activity by pe- 
ripheral irritation ; this normally consists in pressure and friction of the 
glans, re-enforced by congestion of the prostatic urethra and seminal 
vesiclea The sensations peculiar to the venereal act probably originate in 
a congestion of the prostatic urethra and distention of the seminal ducts, 
since the .subjective phenomena are experienced undiminished and un- 
changed after amputation of the penis. 

Seminal ejaculation is produced by a spasmodic contraction of organic 
muscular fibres in the seminal vesicles, the prostate and the urethia, as- 
sisted by the bulbo- and ischio-cavemosus muscles. The nervous mecha- 
nism requisite to ejaculation appears to be identical with that concerned 
in simple erection ; ejaculation is produced only when the nervous in- 
fluence proceeding from the lumbar centre has atttdned a certain intensity. 
This degree of intensity is naturally attained in the normal animal only by 
a combination of psychical influence whereby the lumbar centre is relieved 
from the customary inhibition, with extreme peripheral excitation ; in ab- 
normal states ejaculations, like erections, may be retarded by psychical 
influence, by disease of the upper cord, or by obtunded sensibility of the 
glans and prostatic urethra ; they may be facilitated, on the other hand, 
:\\u\ therefore occur upon less than the usual provocation, by certain con- 
ditions of the brain and cord, or by increased sensibility of the glans and 
prostatic urethra. 

The natural performance of the sexual act requires, therefore, increased 
activity of the genital centre in the lumbar cord, which is induced by 
periplieral excitation (friction) and by the removal of the usual inhibitory 
influence of the brain (through sight or touch of the female, amorous 
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tlioughts, etc) and which produces first distention of the penis and finally 
spasmodic contractions of the ejaculatory muscles. This normal cycle of 
events can be disturbed or prevented in various ways ; the activity of the 
spinal centre may fail to attain the intensity requisite for ejaculation or 
even for erection in consequence of (1) organic disease or simple exhaust- 
ion from frequent excitement ; (2) excessive cerebral inhibition ; (3) defi 
cient excitability of peripheral nerves ; (4) atony of the muscles required 
for the act. Conversely, undue activity of the spinal centre resulting in 
erection and emission upon abnoi^mally slight provocation, is i>roduced by 
(1) disease or injury to the lumbar cord ; (2) deficient cerebral inhibition 
resulting either from sexual excitement, disease of the brain, or injury of 
the upper cord isolating the genital centre fi'om the brain ; (3) increased 
excitability of the peripheral nerves. 

Clinical illustrations of these different departures from the normal con- 
dition are numerous. The effect of cerebral influence in preventing erec- 
tion or ejaculation is seen in those cases of psychical impotence in which 
erection fails or subsides before emission occurs ; its effect in precipitating 
ejaculation is seen in the familiar fact that emissions occur early in con- 
ditions of great sexual excitement Tabes dorsahs, while limited to the 
upper cord, usually induces frequent erections, premature ejaculations, and 
even nocturnal pollutions, because the inhibitory influence of the brain is 
arrested ; when the disease involves the lumbar cord also the genital cen- 
tre is disorganized, erections become feeble and finally cease. 

I have seen several instances in which both erection and ejaculation 
were retarded and finally ceased altogether in railway employes, apparently 
in consequence of an effect produced upon the lumbar cord by the con- 
stant jarring of the cars ; at any rate the genital functions were restored 
to their normal state by a change of occupation for a few weeks. Constant 
congestion of the lumbar cord, on the other hand, provokes frequent erec- 
tions and emissions ; this was well illustrated in a case observed by FQrbrin- 
ger where, after an injury to the dorsal spine causing complete paraplegia, 
priapism vrith almost continuous discharge of semen occurred without the 
patient's knowledge. That morbid periphei-al irritation provokes ejacu- 
lation is seen in the cases in which seminal emissions have ceased after the 
removal of a tight phimosis, division of a contracting meatus, etc. ; in 
Genaudet's case obstinate pollutions were cured by the (accidental) re- 
moval of a polyp from the prostatic urethra. On the other hand, a failure 
to ejaculate may be due to obtunded sensibility of the peripheral filaments ; 
in a case reported by Curling, in which no emissions occurred during in- 
tercourse, ejaculation was secured by the repeated application of acetum 
cantharidis to the glans ; and impotence due to ansesthesia of the pros- 
tatic urethra has been repeatedly cured by the application of silver-nitrate 
to this portion of the canal. 

Pollutions, therefore, are like other so-called functional disorders of the 
genital organs — spermatorrhoea and impotence — a symptom, the cause for 
which may be sought in either central or peripheral abnormalities. The 
prevalent routine practice of regarding involuntary emissions as infallible 
evidence of masturbation, confessed or unconfessed, is responsible for 
many cases of failure in treatment. 

Nocturnal pollutions are physiological phenomena in a continent indi- 
vidual ; doubtless many a boy has been unnecessarily treated for this symp- 
tom of health. If the patient acknowledges previous masturbation, no 
matter how slight, few physicians can resist the temptation to regard the 
nocturnal emissions as evidence of a morbid condition produced by this 
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habit ; and the patient's previous anxiety and distress may be so aggra- 
vated by the doctor's confirmation of his fears, that the pollutions are sub- 
sequenUy increased in frequency and his general health deteriorated. 

The frequency with which physiological pollutions may and do occur 
varies extremely with the temperament and habits of the individual It is 
generally stated that a healthy man should have a nocturnal emission not 
oftener than once in ten to fourteen days ; yet a careful inquiry shows that 
pollutions occur in some robust, full-blooded men one, two, or even three 
times per week year after yeai*, without appreciable impaiiment of the gen- 
eral health or genital function. Pollutions are regarded as pathological 
when they are followed by lassitude, mental depression, pain in the loins 
and back of the head, or other evidences of nervous exhaustion; and 
when they occur without dreams, erections, or orgasm and are discov- 
ered only by the stains on the linen. This is doubtless the only possi- 
ble rule to adopt in deciding upon a hne of demarcation between physio- 
logical and pathological frequency of emissions ; yet care should be taken 
not to ascribe to the pollutions themselves the evidences of nervous ex- 
haustion which are really due to the patient's morbid anxiety regarding 
his condition or to general debihty and exhaustion. The guilty conscious- 
ness of masturbation or previous gonorrhoea is readily aggravated by quack 
advertisements and sometimes by rf physician's mistaken diagnosis, into 
a mild neurasthenia which is ascribed directly to the pollutions. So long 
as every emission is accompanied by amorous dreams, orgasm, and com- 
plete erection, the physician should be cautious in magnifying the ill effects, 
and should seek to distinguish the purely psychical depression and morbid 
fancies from the symptoms which can be legitimately ascribed to poUu- 
tiona Moreover, emissions may be merely and entirely a remdt of ner- 
vous exhaustion which is manifested also by dyspepsia, mental lethargy, 
eta — symptoms usually ascribed to the coincident pollutions, if these 
exist 

In rare cases seminal emissions occur during the waking hours ; they 
are usually accompanied with an erection and lascivious thoughts, and are 
excited by mechanical irritation of the genitals (rubbing against tiie cloth- 
ing) or by purely mental influences (perusal of libidinous books or news- 
paper items). It is but seldom that ejaculation occurs, whether the pa- 
tient be asleep or awake, without erection and sexual thoughts. 

Nocturnal pollutions constitute one of the symptoms of numerous con- 
ditions which can be grouped as follows : 

1. General neurasthenia from any cause ; this is often associated with 
ansDmia and debihty, constituting the ** irritable weakness" of the older 
vmters. The cause may be found in some defect of nutrition or mental 
depressing influence independent of the sexual organs ; Trousseau called 
attention to the frequency of nocturnal pollutions in patients of this class 
who had in earUer life 'suffered from nocturnal incontinence of urine. 
These patients are especially prone to various neuroses including epilepsy 
and insanity, whence has arisen the prevalent idea that pollutions cause 
these nervous affections. If the patient has at any time masturbated (and 
comparatively few boys have not), he is thoroughly convinced that all his 
ills originated in this habit ; and his opinion is unfortunately often shared 
by bis physician, who accordingly concentrates his attention and thera- 
peutic efforts upon the prostatic urethra. Such cases are usually better 
without local treatment ; the pollutions are merely one result of a consti- 
tutional condition, and can be relieved only by measures which improve 
this condition. If the patient can be convinced of this relation and can 



Digiti 



zedbyC^OOgle 



322 



DISEASES OF THE MALE 



tbousrbts, etc.) and which produces fir^ .]i 
ppasmodic contractions of the ejacuiat- 'r% 
e\f nt^ can be disturbe<i or prerente-i ii. \ 
ppinal centre mav fciil to attain the i:.'* ^ 
even for erection in consequence of » 1 • ■ 
ic»n from fre<jiient excitement ; i'2) ey. ^ -- 
cient excitability of peripheral ntrr^ - : 
for the act Conversely, undue acr:. ? . 
erection and emission upon abnon-.: 
(1) ii-ieiise or injury to the lumber - 
resulting either from sexual exor*^ 
the upper coni isolating the ^-cl:* 
excitat.ihty of the peripheral n* r^» - 
Canii'al illustrations of tht->*- * ' 

dition are numerous. The eO. t 

ti.»n or ejacuhtion is seen in t- • 

erection tdls or sul^ddes 1h i. .r* . 

ejaculation is seen in the lu; * ■ 

ditijns of great sexual excit. 

upper cord, usually indui*f- 

CTen nocturnal pollutions. 

arresteil ; when the ilis4?ji<» 

tre is ■ lis. »r janized, erf^-r- 
I Lire seen sevenil i' - 

^re retanleJ and fiu:*. v < 

in a>cse\|uence of an ♦ * - 

stact jarring of tht- <\ « - 

to their normal state i.- 

concrestiou of the luui • ' ■ 

tions and emis^ioi.*^ . • 



^- ^\ r i 



P' 









ger where, after an 
priapism with : J:..- 
pntit-nts kno^\lt ■. 
lotion is sten in : 
removal of a t., 
Genaudet's i-.. 
moval of a p ! 
to ejacubS" : 
in a cas*- r» i 
teiroui^^. . . 
eanthari ' • - 
tadc UP *• 



to this 
Pol 
genital 
whioh 
prtrv /. 
evi b ' 
mar v 
\ 
vi I 

tiV: 

n. 



spinal ct)ril ill 
''•'>ni]. allied by hypentna 
'ict : fi-e(]ueiit repetitioii5 of 
• * ''Hilt ability") of these caitre 

'• ' '» *•> ^^iiglit provocation. Tha 

' ' ^^''* i« accompanied bj a hvper- 
. - tiuvs located in the glans pena, 
- - ; hence erection and ejaculati<Hi 
-^ ^^ Inch is insufficient to excite socfa 
.-e organs. 
- T.it.d nervous apparatus can undoabt- 
1. the disastrous effects of this pnictia 
^;:^ by many physicians greatly exagKcr- 
1 oan mithfully say that they havei^ 
-ma If such a confession can be wrung 
- xual disorders, the physician is pronetS 
- aeiTwse of the ills complained of. Suria 
^ta^es : it affords an easy and tangible diag- 
^ .ntient patient's convictions ; and pal^iite 
^m treatment, by throwing tiie responsi- 
. liie promiscuous ascription of nocturnal 
. MHJtence, etc, to early masturbation, is un- 
^ httle attention and scientific investi^- 
■-U The good sense of the profession has 
. -^:t:ment8 of the older writers and modem 
- ^it-coUuti<Mi is directiy productive of con- 
t^ : yet this habit is still generally credited 
.M*^ taim the fjacts warrani Careful inquirr 
-c^ . -ore direct and immediate cause for a ^ven 
-: t "Miii^ discontinued possibly years Wore 
' liiint Some of these immediate causes can 
•^•^-^» masturbation; such are the strictiures of 
- .-.irir ?.and m confirmed onanists ; but the im- 
^ ' t- aiessioo of previous masturbation is not to 
■^ - •*? and does not diminish the necessity for a 
- -tto^ts sexual organs and general condition. It 
r**^ '***.'^*" masturbation may be itself a symptom pro- 
--©•UBOSB. contracteil meatus, vesical calculus— 
A confession of the habit should therefore be 
^ » well as moral sympathy and exhortation. 



Digit 



izedbyC^OOgle 



f 



INCONTINENCE, 325 



( ^'>-ence in this habit is necessary 

I n mount naturally varies witli 

: well as with his mental 

' d doubtful whether a 

1 exercise, and who 

I u( iirotic tendency, 

. {[he usual way), ever 

- r u r bation. The pre va- 

<t the habit are derived 

iiotic tendencies and the 

■ 1 lul conscience are ascribed 

irti that the opinion just ex- 

and beUef of writers upon this 

. (-.ireful and somewhat extensive 

s Paget expresses the opinion that 

I It ss harm than sexual intercourse 

. tiie same conditions of general health, 

1 ix be doubted whether it does as much 

injurious factor) is generally less during 

i ' rcourse. Yet because self -pollution can 

liiau intercourse, and especially because it is 

l)oth body and mind are undeveloped and 

• ssions, the habit undoubtedly produces ill ef- 

. aau the natural act. 

II led that masturbation may be injurious either as 
lit factor in the development of certain spinal affec- 
is, chronic meningitis, spinal irritation, and neuras- 
i)y Erb, Rosenthal, and Hammond among others. I 
' st against the somewhat prevalent habit of regarding 
» irce of all those functional disturbances of brain, cord, 
lus, for which no other cause is apparent; and I would 
iiviction that this loathsome habit is held responsible for 
which it is merely a symptom and often a result 
/ lijlammatioiis in the genital organs, especially chronic prostati- 
:^^ from gonorrhoea, ai'e frequently responsible for nocturnal 
This sequel occurs especially when the patient is of neurotic 
Hi eat or has been addicted to masturbation ; yet gonorrhoea alone 
lUL'ient cause for pollutions. A more frequent result, it is true, is 
ue spermatorrhoea, that condition in which seminal losses occur 
>ut orgasm or ejaculation and merely in consequence of dilatation 
. paresis of the ejaculatory ducts. Other local irritations in or near 
■ genital organs may also be productive of pollutions ; among these are 
trictures, induding those of large calibre which escape detection by 
t he ordinary means of exploration ; catarrh of the seminal vesicles (which 
in its chronic form is a not infrequent sequel of gonorrhoea) ; balanitis, 
phimosis, urethral polyps, vesical calculi, fissures of the anus, hemorrhoids, 
etc. These distant initations probably provoke pollutions only when there 
already exists a predisposing influence, such as chronic prostatitis or hy- 
persemia of the genital apparatus from sexual excesse|^ Various other locid 
irritations have occasionally seemed to induce emissions in individuals whose 
genital apparatus has been rendered irritable by previous gonorrhoea or 
masturbation ; among these are herpes of the glans and prepuce, congeni- 
tal or acquired contraction of the meatus, shortness of the frenum, spa»- 
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thus divert his attention from the pollutions, a long step toward recovery, 
both local and general, is often made. 

2. Sexual excesses — in natural or unnatural ways — are doubtless respon- 
sible for nocturnal pollutions in the majority of casea Foremost among 
these as to frequency is masturbation ; next the ungratified sexual excite- 
ment produced by reading lascivious articles, cheap love stories, toying 
with females, etc. ; these practices, so common among the youth of large 
cities especially, certainly play an important role in the production of 
sexual derangements of both sexes. In comparatively few cases, usually 
married men, pollutions must be charged to excesses in sexual intercourse, 
particularly when this is performed in unnatural ways — with premature 
withdrawjJ, or condoms. 

The excessive use of the genital organs favors nocturnal pollutions, not 
because of the seminal losses thereby incurred, but by the effects produced 
upon the peripheral nerves of the genital apparatus, the spinal cord, and 
the brain. Every orgasm is preceded and accompanied by hypersemia 
of the nervous centres concerned in the sexual act ; frequent repetitions of 
this congestion produce a hypersesthesia (" irritability ") of these centres, 
which therefore respond vnth an ejacidation to slight provocation. This 
increased reflex activity of the nervous centre is accompanied by a hyper- 
sesthesia of the peripheral nervous structures located in the glans penis, 
the prostate, and the seminal vesicles ; hence erection and ejaculation 
occur in response to a provocation which is insufficient to excite such 
activity in the normal condition of the organs. 

While such irritability of the genital nervous apparatus can undoubt- 
edly be produced by masturbation, the disastrous effects of this practice 
have been in former years and are still by many physicians greatiy exagger- 
ated. For comparatively few men can truthfully say that they have never 
at any time performed this act ; and if such a confession can be wrung 
from a patient complaining of sexual disorders, the physician is prone to 
recognize in this self-pollution the cause of the ills complained of. Such a 
course has certainly many advantages : it affords an easy and tangible diag- 
nosis ; it accords with the despondent patient's convictions ; and paUiates 
to some extent a possible failure in treatment, by throwing the responsi- 
biHty upon the guilty patient. The promiscuous ascription of nocturnal 
pollutions, spermatorrhoea, impotence, etc., to early masturbation, is un- 
justifiable ; it proves clearly how littie attention and scientific investiga- 
tion this subject has received. The good sense of the profession has 
discarded the astounding statements of the older writers and modem 
advertising charlatans, that self-pollution is directiy productive of con- 
sumption, insanity, and death ; yet this habit is stUl generally credited 
with greater morbid tendencies than the facts warrant Careful inquiiy 
may diow that there exists a more direct and immediate cause for a given 
sexual disorder than a habit of onanism discontinued possibly years before 
the development of the complaint Some of these immediate causes can 
be, it is true, traced to previous masturbation ; such are the strictiures of 
large caHbre that are frequently found in confirmed onanists ; but the im- 
portant fact remains that a confession of previous masturbation is not to 
be accepted as a final diagnosis and does not diminish the necessity for a 
careful examination of the patient's sexual organs and general condition. It 
is further to be remembered that masturbation may be itself a symptom pro- 
duced by local irritation — ^phimosis, contracted meatus, vesical calculus — 
or by a neurotic disposition. A confession of the habit should therefoix> be 
followed by physical examination as well as moral sympathy and exhortation. 
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It is impossible to say bow mucb indulgence in tbis babit is necessary 
for tbe origination of sexual disorders ; tbe amount naturally varies wiib 
tbe temperament and bealtb of tbe individual as well as witb bis mental 
and pbysical tastes and occupations. It is to my mind doubtful wbetber a 
bealtby boy wbo continues active pbysical and mental exercise, and wbo 
begins tbe babit not because of any local irritation or neurotic tendency, 
but because initiated tberein by older companions (tbe usual way), ever 
injures bis bealtb seriously and permanently by masturbation. Tbe preva- 
lent ideas as to tbe destructive pbysical eifects of tbe babit are derived 
from tbose cases in wbicb tbe results of neurotic tendencies and tbe 
mental distress occasioned by a guilty and fearful conscience are ascribed 
directly to tbe babit in question. I am aware tbat tbe opinion just ex- 
pressed is opposed to tbe general teacbing and bebef of writers upon tbis 
subject ; yet it is an opinion based upon careful and somewbat extensive 
inquiries among young men. Sir James Paget expresses tbe opinion tbat 
'' masturbation does neitber more nor less barm tban sexual intercourse 
practised witb tbe same frequency in tbe same conditions of general bealtb, 
and age, and circumstances ; " it may be doubted wbetber it does as mucb 
barm, since tbe excitement (tbe injurious factor) is generally less during 
masturbation tban in natural intercourse. Yet because self-pollution can 
be practised more frequently tban intercourse, and especially because it is 
performed at an age wben botb body and mind are undeveloped and 
susceptible to morbid impressions, tbe babit undoubtedly produces ill ef- 
fects far more frequently tban tbe natural act. 

It is tberefore not denied tbat masturbation may be injurious eitber as 
direct cause or important factor in tbe development of certain spinal affec- 
tions, sucb as myeUtis, cbronic meningitis, spinal irritation, and neuras- 
tbenia, as declared by Erb, Rosentbal, and Hammond among otbers. I 
would merely protest against tbe somewbat prevalent babit of regarding 
onanism as tbe source of all tbose functional disturbances of brain, cord, 
and genital organs, for wbicb no otber cause is apparent ; and I would 
express tbe conviction tbat tbis loatbsome babit is beld responsible for 
many evils of wbicb it is merely a symptom and often a result 

3. ZaxxiI ijiflammcUioms in the genital organs, especially cbronic prostati- 
tis resulting from gonorrbcea, ai^e frequently responsible for nocturnal 
emissions. Tbis sequel occurs especially wben tbe patient is of neurotic 
temperament or bas been addicted to masturbation ; yet gonorrbcea alone 
is a sufficient cause for pollutions. A more frequent result, it is true, is 
genuine spermatorrboea, tbat condition in wbicb seminal losses occur 
witbout orgasm or ejaculation and merely in consequence of dilatation 
and paresis of tbe ejaculatory ducts. Otber local irritations in or near 
tbe genital organs may also be productive of pollutions ; among tbese are 
strictures, including tbose of large calibre wbicb escape detection by 
tbe ordinary means of exploration ; catarrb of tbe seminal vesicles (wbicb 
in its cbronic form is a not infrequent sequel of gonorrbcea) ; balanitis, 
pbimosis, uretbral polyps, vesical c^cub, fissures of tbe anus, bemorrboids, 
etc. Tbese distant initations probably provoke pollutions only wben tbere 
already exists a predisposing influence, sucb as cbronic prostatitis or by- 
persemia of tbe genital apparatus from sexual excesse|^ Various otber local 
irritations bave occasionally seemed to induce emissions in individuals wbose 
genital apparatus bas been rendered irritable by previous gonorrbcea or 
masturbation ; among tbese are berpes of tbe glajis and prepuce, congeni- 
tal or acquired contraction of tbe meatus, sbortness of tbe frenum, spas- 
modic stricture, epididymitis, cauterization of internal bemorrboids, and 
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habitual constipation ; the influence of the latter is simply its tendency to 
maintain constant venous congestion of the prostatic plexus. 

4 Certain consHtutional diaeases are accompanied with pollutions ; these 
are phthisis in its early stages, diabetes, and acute febrile diseases, espe> 
cially typhoid fever and variola, during convalescence. The emissions may 
continue for weeks after recovery from the disease. 

5. Organic disease of the spinal cord sometimes causes pollutions, pre- 
sumably because, as in Goltz's experiment, the genital centre in the lumbar 
cord is reUeved from the normid inhibitory influence of the brain ; this 
phenomenon has been seen especially in tabes dorsalis, bulbar paralysis, 
and injuries to the cord. The symptoms of these affections must of course 
be distinguished from the evidences of spinal irritation and neurasthenia, 
which are often found in the subjects of pollutions. 

Habitual seminal losses have occasionally dated from some intense emo- 
tion, such as fright. While this is doubtless sufficient to produce involun- 
tary spasmodic action of the genital as well as the urinary and rectal mus- 
cles, it may be doubted whether it can produce habitual seminal incontinence 
in an individual who is not predisposed thereto by other influences. Before 
attributing pollutions to such emotions, or to excessive mental exercise and 
sexual continence (Lallemand), it should be ascertained that the patient is 
not seeking to conceal under these pretexts the results of masturbation. 

Clinical History, — The symptoms presented by the subject of abnormal 
pollutions vary extremely with the degree of incontinence, the habits and 
occupations of the patient, and especially with his temperament and pre- 
vious physical condition. The symptoms may be manifested chiefly or ex- 
clusively by the genital apparatus ; the general health remaining unimpaired ; 
or they may be exhibited as derangements of the brain, spinal cord (spinal 
irritation), circulatory and digestive organs, while the genital functions are 
not conspicuously disturbed. In general it may be stated that prominent 
local symptoms--derangements of the sexual function without neurasthenia 
— are found usually in ttiose individuals who have habitually enjoyed vigor- 
ous and sturdy health ; while in nervous, weak, or cachectic x)atient8 the 
sexual derangement may be masked by more prominent disturbances in 
other organs. The true source of the difficulty may hence be overlooked ; 
the patient may even fail to mention his pollutions or decreased sexual 
vigor, either because he really attaches but Httle importance to them, or 
because he hopes to avoid the humiliating confessions thereby entailed 
and yet secure reUef. He frequently complains of irritabiUty or " weak- 
ness " of the bladder, dribbling of urine or " kidney tix)uble." 

The most diverse combinations of symptoms are observed, determined 
in part by the patient's individuality ; there is therefore no uniformity in 
the clinical picture. In general the first symptoms manifested are pain in 
the back and head, lassitude, mental depression, and indisposition to exer- 
tion ; these signs are observed especially on the morning after a pollution 
has occurred. After a time volimtary erections become less frequent and 
incomplete ; ejaculation occurs too early during intercourse ; and finally com- 
plete impotence may result. Meanwlule pollutions have become more fre- 
quent, perhaps occur during the day, and are no longer accompanied by 
amorous dreams or oijgasm : true spermatorrhoea occasionally appeara The 
genital organs themselves may exhibit no anomaly ; diminished sensibility 
of the scrotum, softness of the testicle, coldness of the penis, are by no 
means constant symptoms ; upon the introduction of the sound, the urethra 
is found hypersensitive except in the later stages, when ans»ithe8ia may 
exist 
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The semen may present only normal features ; or there may be found 
also numerous leucocytes and cylindrical epithelial cells — the products of 
catarrh of the prostate. When the seminal vesicles also are involved in 
the chronic catarrhal process, the yellowish, gelatinous, sago-like balls, nor- 
mally produced in these vesicles, are found in great abimdance, though 
they are soon dissolved. Large hyaline cylinders, often studded with 
round epithelial cells, are a frequent featuie ; these are derived probably 
from the prostatic follicles (according to Nepveu from the testicle). The 
spermatic crystals are seen early and in great abundance. 

At a later stage the semen presents abnormal characteristics : the viscid 
secretion of the testicle is diminished, causing a diminution in the consist- 
ence and opacity of the semen, which is therefore more watery, transpar- 
ent, and rapidly deposits a sediment The spermatozoa are less numer- 
ous, their movements less active and of shorter duration ; their activity 
cannot as in health be restored by alkaline solutions. When the pollu- 
tions have become excessive, spermatozoa may be absent entirely ; if pres- 
ent, they are few in number, incompletely formed, and motionless or moving 
feebly ; cells from the testes containing paitly developed spermatozoa are 
also seen. 

Finally the semen contains but little of the products of the testes ; it 
is merely a mixture of the secretion from the seminal vesicles, prostate, 
and urethral glands ; it is in this state of the affection that true sperma- 
torrhoea (without ejaculation or orgasm) often occurs, and because no sper- 
matozoa are seen this discharge may be incorrectly regarded as prosta- 
torrhoBa. The distinction between the two is indeed often impossible 
except by means of the history and by examination of the semen obtained 
by ejaculation. 

The urine may be normal, aside from the catarrhal prostatic products 
and occasional spermatozoa which it contains. It is often neutral or 
alkaline, and turbid from excess of phosphates ; it frequently contains a 
trace of albumen, and occasionally a little sugar ; an excess of indican is 
not unusual. Numerous calcium oxalate crystals have been regarded as 
characteristic of the affection ; but such crystals are usually found in the 
urine of dyspeptic and nervous subjects, even when free from sexual ab- 
normality ; polyuria is also observed. 

The local may be overshadowed by the general symptoms ; ret in a 
certain by no means small percentage of cases the general heidth is un- 
affected even when pollutions have occurred vnth imdue frequency for 
years. 

The morbid symptoms are manifested as nervous and (secondary) nu- 
tritive derangements. Among the former are lassitude, absence of mental 
and physical energy, and mental depression ; the latter is traceable to the 
patient s anxiety as to his health and viriHty rather than to the direct ef- 
fects of the pollutions. In some cases this depression, amounting even to 
hypochrondria or hysteria, is almost the only symptom aside from the geni- 
tal derangement ; the individual broods over his "lost manhood ; " is filled 
^vith remorse and regret for his evil practices ; becomes peevish, morose, 
and melancholy ; and torments his physician vdth frequent letters and 
visits in which the gloominess of his wrecked life are pitifully portrayed. 
Insomnia is a regular feature ; the patient complains of numerous local 
nervous disturbances ; dizziness, wealmess, hot and cold sensations, formi- 
cation, numbness, weakness, muscular pains, deafness, photophobia, etc. ; 
it is often difficult to decide which of these symptoms are really experi- 
enced and which imagined. Among the objective symptoms are colc&ess 



Digiti 



zedbyC^OOgle 



328 DISEASES OP THE MALE SEXUAL OROANS. 

of the hands and feet, clamminess of the skin, emaciation, pallor, irregolnr 
action of the heai*t, dyspepsia, and constipation. If the patient conceal or 
deny sexual excesses and seminal incontinence, he may be incorrectly re- 
garded as the subject of serious organic disease of the stomach, heart, or 
brain. That organic disease of the cord is observed in those who have 
been addicted to masturbation and have suffered from pollutions, is un- 
doubted ; but that there is a definite relation of cause and effect between 
the two conditions remains to be proven. 

The diagnosis rests of course largely upon the patient's statements; 
and it is to be remembered that these statements are sometimes false ; for 
it occasionally happens that a masturbator, ashamed to confess the habit, 
and yet conscious of the necessity for treatment, hopes to secure the 
needed assistance by professing to be subject to pollutions. Such individ- 
uals often betray themselves by a peculiar embarrassment, and can usuaUy 
be made to confess through the exercise of tact on the part of the physi- 
cian. 

The prognosis, while generally favorable, is dependent largely upon the 
etiology, the age, temperament, and physical condition of the patient, as 
well as the duration and stage of the affection. Pollutions caused by 
chronic prostatitis after gonorrhoea, rarely resist proper tieatment ; when 
induced by masturbation, the affection is less tractable, though a cessation 
of the practice is sometimes followed by a spontaneous arrest of the abnor- 
mal poUutiona Even when impotence and marked neurasthenia have been 
developed, the prognosis is often favorable. If the patient has long prac- 
tised masturbation, and fi'om an early -age, if he is of a decidedly nervous 
temperament, and especially if he has developed hypochondria, the outiook 
is less favorable. Pollutions during the waking hours, or at night without 
erection and orgasm, mark a serious phase of the affection. Most obsti- 
nate, and often incurable, are the cases in which the seminal vesicles are 
the seat of chronic inflammation. 

Ti-eatment, — Prophylaxis consists in the avoidance of undue sexual ex- 
citement, whether as onanism, venereal indulgence, unnatural intercourse, 
toying with females, or erotic fancies. These practices should of course be 
discontinued, yet the physician^s efforts to secure this result are not always 
successful. The various mechanical devices — toothed rings for the penis, 
Trousseau's "prostatic compressor," etc. — are useless in preventing pollu- 
tions 

The Une of treatment must be determined by the etiology of the affec- 
tion. The general fact is to be borne in mind that pollutions prove the 
existence of over-excitabiUty in some portion of the nei-vous mechanism of 
the genital apparatus. The first step in treatment is therefore to locate 
this irritability ; it may be (and usually is) found in the peripheral nerves, 
as hypersesthesia of the prostatic urethra, of the seminal vesicles, or of the 
glans penis ; it may comprise also an imdue reflex activity of the <]:enital 
centre in the lumbar cord ; and this in turn may be the result of excessive 
use of the genital organs, of disease in the lumbar cord, of interference 
with the inhibitory influence of the brain through disease or injury of the 
upper cord, or finally, of some nutritive disturbance (phthisis, diabetes), 
neurotic tendency, or general debility. Two or more of these factors may 
coexist in the same individual ; hence in every case the general condition, 
temperament, and habits of the patient, as well as the sexual apparatus 
should be investigated. Even when protracted masturbation is confessed, 
and hyperaesthesia of the prostatic urethra discovered, the possibility that 
other predisposing influences exist must not be forgotten. 
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The external genitals, the anus, rectum, and seminal vesicles should be 
examined ; a phimosis, redundant prepuce, contracted meatus, should be 
noted and subsequently treated if other measures fail Strict cleanliness 
of the glans penis must be observed, sometimes possible only after the 
removal of a long prepuce ; hemorrhoids or other rectal affections must 
be removed ; it may be necessary to divide a short frenum. Pruritus 
should be relieved by cleanliness and the use of corrosive sublimate (two 
or three grains to half an ounce each of water and glycerine) ; herpes or 
eczema of the genitals or perineum, should be removed ; a varicocele 
should be suspended or otherwise relieved ; a urethral stricture, even 
when of large calibre, should be divided, or at least palliated by dilatation. 
In short, every possible source of irritation should be sough<^ and, so far 
as may be, removed. Habitual constipation must be avoided ; for this 
purpose salines (Hunyadi water) may be employed, or if atony of the bowels 
exist, a pill containing one-third of a grain of extract of nux vomica and 
one-fourth of a grain each of extract of belladonna and aloin may be taken 
before retiring. 

The diet must be nutritious but not irritating; liquors and strong 
coffee should be avoided or taken sparingly ; food may be taken at short 
intervals and in small quantities, but lit^e being eaten in the evening ; 
both rectum and bladder should be evacuated shortly before retiring. The 
bed should be hard and the covering light ; the patient should be awakened 
early, and immediately evacuate the bladder. Active physical and mental 
exercise are extremely valuable remedies, in the absence of neurasthenia ; 
the patient's attention and energies can be by hard work and mental pre- 
occupation divei*ted from the genital apparatus ; if the physical condition 
forbid active effort, a change of residence and occupation may effect the 
same result. Travelling for pleasure often aggravates the condition by 
affording ample time for despondency. 

Medicines must be addressed to the patient^ not to the pollutiona 
Tonics are indicated only when debility and anaemia exist ; the indiscrimi- 
nate use of strychnine, phosphorus, cantharides, damiana^ etc, is useless 
or harmful So long as erections and ejaculations are perfect, the reme- 
dies required are such as diminish the excitability of both peripheral and 
central nervous structures ; and for this purpose nothing equals the 
bromide of potassium. One to two drachms of this should be given in 
the course of twenty-four hours, the largest dose just before retiring ; if it 
seem to cause depressing effects it may be combined with digitaUs or 
quinine, or replaced by chloral. This alone, combined with attention to 
hygiene, often suffices to diminish materially the number of pollutions : 
nothing further may be required in treating young, robust men who have 
three, four, or five emissions weekly after abandoning the practice of onan- 
isuL The pollutions in these cases often indicate merely a rapid produc- 
tion of semen which must find exit» and is hence discharged involimtarily 
when self-pollutions cease. Sometimes it becomes necessary to employ 
local sedatives, also warm hip-baths at night, and the daily passage of a 
sound. 

If erections are feeble and transient, and ejaculation premature, strych- 
nine and cantharides should be given, the former in large, the latter in 
small doses (two or three minims of the tincture three times daily). Atro- 
pia and ergot are also to be tried if the former fail. In some of these 
cases, in which the sexual derangement seems to l>e largely an expression 
of general debility, I have seen great benefit follow the use of the standard 
prescription for certain forms of amenorrhoaa — ^iron, savine, and aloes. 
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The locd treatment is determiiied by the condition of the prostatic 
urethra ; in nearly all cases of nocturnal pollutions without spermatorrhoea, 
this region (as well as other parts of the urethra) is hyper«esthetic ; the 
treatment therefore is such as will obtund this over-sensibility. The most 
valuable agent for this purpose is the steel sound ; the largest sound 
which can conveniently enter the meatus should be introduced daily, and 
allowed to remain from five to twenty minutes, the time being gradually 
increased ; or the cooling sound of Wintemitz may be used instead. 
Warm hip-baths are also advisable. Occasionally these measures are in- 
sufficient ; in this case the needed impression upon the prostatic urethra 
can probably be made by nitrate of silver. Lallemand*s plan — the appli- 
cation of the solid caustic — though often successful, is dcmgei-ous ; it has 
produced not only local inflammation but even cysto-nephritis, pyaBmia, 
and uraemia (Bose). A safer method consists in the application to the 
prostatic urethra, by means of a porte-remede, of small cocoa butter sup- 
positories, each of which contains one-sixth to one-eighth of a grain of 
silver-uitnite. This usually occasions some smarting and vesical tenesmus 
for an hour or two, during which the patient should retain the recumbent 
postiu'e ; this application may be repeated in three or fom: days. 

In a certain number of cases benefit is derived fi'om galvanism ; the 
anode is applied to the lumbar region, while the cathode is moved over 
the perineum and the penis. The current should be at first not stronger 
than can be comfortably passed through the operator's temples, and Uie 
sitting limited to three or four minutes daily ; both the strength of the 
current and the duration of the sitting may be gradually 'increased ; the 
patient should at no time suffer pain from the application. 

It sometimes happens that after the urethral hyperaesthesia is subdued 
and the nocturnal pollutions coiTCspondingly decreased in frequency, true 
spermatorrhoea remains ; this condition calls for somewhat different meas- 
ures, to be mentioned in the next section. 



Sp£BMATORBH(£A.' 

This affection, consisting in the involuntary loss of semen without 
orgasm or ejaculation, is generally regarded merely as the last stage of 
nocturnal pollutions ; hence it is described as a feature of the latter affec- 
tion, and its occurrence is said to mark a case as serious, rendering the 
prognosis doubtful ; though it is by no means true that it appears oidy in 
advanced stages, or constitutes a deplorable feature of the case. 

Now it cannot be doubted that spermatorrhoea is sometimes superadded 
to pollutions, and that it can be produced by the same causes ; yet it 
occurs also in individuals who do not suffer from excessive pollutions ; 
indeed a careful examination will sometimes reveal it where no seminal 
incontinence is suspected by the patient and no constitutional symptoms 
manifested ; it is met unexpectedly in cases where the subject complains 
of declining desire and power ; and even more frequently found where no 
decline in virility has been noticed, treatment being requested for some 
disease, real or supposed, of the urethra or bladder. 

The spermatorrhoea which follows pollutions may be produced by any 
of the causes of the latter affection, especially masturbation ; in those 
cases, however, in which it appears without previous abnoimal pollutions, 
it is usually the result of gonorrhoea. Under such circumstances the real 
nature of tiie slight disch^ge which iray be present is not discovered ; for 
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it cannot be recognized without the microscope, which is, unfortunately, 
seldom employed in the examination of urethral discharges. The case is 
regarded as one of gleet or prostatorrhoea ; the latter is in my experience 
less frequent than a time spermatorrhcea. 

Clinical History. —Spermatorrhoea is but a symptom ; hence the history 
of the patient varies extremely. When it occurs as a complication of pol- 
lutions, it is accompanied with the symptoms foimd in the latter affection, 
and in nowise aggravates the patient's general condition, unless indeed 
indirectly by increasing his mental depression. 

When it arises independently of pollutions (usually as a sequel to gon- 
orrhoea) it is seen in the most diverse conditions. The semin^ loss itself 
occasions no drain upon the patient's strength, since it is not accompanied 
with the intense excitement which constitutes the injurious feature of fre- 
quent ejaculations. If free from other complaints, the patient may there- 
fore enjoy the most vigorous health ; the only constitutional symptoms ob- 
served axe caused indu-ectly by the mental depression and gloomy forebod- 
ings aroused by the knowledge of seminal losses or by a diminution in viril- 
ity. The latter is a frequent accompaniment of spermatorrhoBa ; erections 
occur less frequently and promptly ; ejaculation is retarded ; intercourse is 
less pleasurable ; sexual desire is diminished, and finall}' impotence occurs. 

The seminal loss occura either as a constant, slight discharge or merely 
in connection with acts of defecation and urination. In the former case 
the discharge may be so slight as to merely moisten the lips of the meatus, 
which ai'e often agglutinated ; or it may be sufficient to stain the linen. 
In either case the quantity expelled is increased during defecation, proba- 
bly not by pressure of the fseces upon the seminal vesicles (since these are 
BO located as to escape such pressure), but by contraction of these vesicles 
coincident with that of the rectum ; perhaps the abdominal pressure, so 
exerted as to force the contents of the pelvis toward the perineum, may 
assist in evacuating the vesicles (Fiirbringer). The urine contains a floc- 
eulent sediment which is foimd upon examination to consist of semen ; the 
amount of this ingredient may be indeed so great as to give the urine a 
chylous appearance (Eichhorst). 

Diagnoais. — Spermatorrhoea can be positively recognized only by micro- 
scopic examination of the discharge. The appearances presented by the 
seminal fluid vary in different stages ; so long as spermatozoa are found 
in the spontaneous discharge, not once simply, but upon repeated examina- 
tions and in considerable numbers, the diagnosis is easy ; the fluid which 
appears at the meatus at stool or after digital pressure of the prostate, 
contains a greater number of spermatozoa, but the discharge thus obtained 
should never be alone relied upon for a diagnosis ; since if the seminal 
vesicles of a healthy person happen to be distended v^ith semen, sperma- 
tozoa are often expelled into the urethra by straining at stooL In chronic 
prostatitis, too, a few spermatozoa are occasionally found even in the spon- 
taneous discharge ; if many of these cells be present upon repeated exami- 
nations, it is evident that the inflammation is not limited to the prostate, 
but involves the seminal vesicles as well, or that the ejaculatory ducts are 
relaxed ; in either case true spermatorrhoea exists. 

The seminal discharge must be distinguished by the microscope from 
gleet, prostatorrhoea, and urethrorrhoea. This is not difficult so long as 
spermatozoa are found in considerable numbers ; in their absence — which 
may be temporary or permanent (azoospermatoiThoea) — there is still no 
difficulty in excluding gleet and urethrorrhoea ; for in neither of these con- 
ditions do we find the spermatic crystals^ the prostatic epithehum and con- 
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cretions which are present when the discharge proceeds from the seminal 
vesicles and therefore receives a contribution from the prostate. It is a 
mistake to suppose that a differential diagnosis can be regularly made with- 
out the microscope ; a gleety discharge may be purulent or almost watery ; 
but seminal fluid may exhibit precisely the same macroscopic features, its 
viscidity and turbidity varying with the proportion of semen and prostatic 
secretion present in tiie mixture. A seminal discharge may indeed simu- 
late closely the clear, transparent, and viscid fluid which proceeds from 
the urethral glands (usually described as prostatorrhoea). 

The distinction from true prostatorrhoBa may be exti'emely difficult ; 
for in the absence of spermatozoa, the characteristic features of semen are 
furnished by the prostate, and may hence be exhibited by prostatorrboea. 
The presence of hyaline, sago-Hke bodies in considerable number indicates 
an admixture of fluid from the seminal vesicles ; the rapid and extensive 
formation of the so-called spermatic crystals is not characteristic of sper- 
matorrhoea, since it seems to depend upon the absence of spermatozoa 
whose movements prevent crystallization ; this rapid formation is observed 
in simple prostatorrboea. A distinction between the two <»n sometimes be 
made by an examination of the prostate ; if this organ be found normal, 
and if the discharge contain no evidences of prostatic inflammation (casts 
of the foUicles) spermatorrhoea may be affirmed, even in the absence of 
spermatozoa. Indeed in every case, an examination of the prostate and 
exploration of the urethra should be made. 

The importance of a correct diagnosis in cases of lu-ethral discharge 
cannot be overestimated ; much of the disrepute which attaches to the 
treatment of spermatorrhoea is due to faulty diagnosis. This has been 
impressed upon me by ample personal experience, of which the following 
case may serve as an illustration : A commercial traveller, twenty-seven 
years of age, immarried, sought advice for the relief of spermatorrhoea, 
from which he had suffered for more than two years. He had been ad- 
dicted to masturbation until aboujb twenty-one years of age, and confessed 
to having practised the vice occasionally ever since ; for several years he 
had had nocturnal pollutions from one to four times each week. Ejacula* 
tion duiing intercourse was usually precipitate. Five years previously he 
had acquired gonorrhoea and had had a second attack two years later ; the 
spermatorrhoea was flrst noticed some months after the latter attack. The 
flow had been at first intermittent, observed chiefly in the morning and 
after defecation ; in time it became almost continuous though never ex- 
cessive ; the meatus was constantly moist and a few drops of a turbid or 
nearly clear Hquid could be pressed from the urethra. The patient's gen- 
eral appearance suggested the dismal pictures of Lallemand ; he was thin, 
pale, listless, despondent, and tremulous. For nearly eighteen months he 
had been unsuccessfully treated in various ways — ^abropine and tonics in- 
ternally, sovmds, electricity, and silver-nitrate locally ; and he was verging 
on the deepest melancholy. 

Upon examining the discharge it became apparent that it contained no 
semen ; neither spermatozoa nor prostatic ingredients were found. The 
history of gonorrhoea naturally suggested the possibiHty of gleet ; ihe 
urethra was extremely sensitive at several points as well as in the prostatic 
portion, and two strictures, calibre 21 and 27 respectively, were found, the 
former half an inch, the latter five inches from the meatu& Dilatation 
produced no effect upon the discharge ; the strictures were resilient Di- 
lating urethrotomy was then performed and a No. 34 sound passed daily 
until the wounds had healed ; the discharge ceased entirely. 
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The effoct upon the patient's condition was surprising ; the cessation 
of the discharge and the proof that it had never been spermatorrhoea any- 
how, produced a revulsion of feeling which was soon exhibited in improved 
nutrition. Although the nocturnal pollutions continued with undue fre- 
quency, the general health, mental and physical, was practically restored. 
By further treatment the pollutions were somewhat reduced in frequency, 
after which the patient passed out of my sight. 

A mistaken diagnosis which is probably more frequent is the converse 
of that illustiated in this case — namely, to regard a ti-ue spermatorrhoea as 
gleet When it is remembered that the etiology of both is a previous 
gonorrhoea and that spermatorrhoea frequently occurs (contrary to the 
general impression) without previous excessive pollutions, and that both 
discharges may be macroscopically identical, such a mistake seems plausi- 
ble. Ab already stated, many cases occur in which the microscope only 
can distinguish a gleet from spermatorrhoea and prostatorrhoea. In the 
absence of pronounced stricture and granular patches in the urethra, the 
possibility that a supposed gleet may be really spermatorrhoea should not 
be forgotten. 

Prognosis. — This varies with the age and constitution of the patient, 
and wifii the duration and cause of the discharge. The affection is usually 
obstinate, especially in those cases in which it has originated in a gonor- 
rhoea (the usual cause). As a feature associated with nocturnal pollutions, 
spermatorrhoea is less obstinate. The probabilities of recovery diminish 
of course with the duration of the affection and with the degree of asso- 
ciated mental depression and nervous symptoms. On the other hand, 
spermatorrhoea (without abnormal nocturnal pollutions) frequently exerts 
no injurious effects upon the constitution ; as already stated, it may exist 
for years undiscovered and unsuspected, and be detected accidentally. 
Even the genital function is often maintained in its normal vigor; the 
patient remains potent and fertile. 

Treatment. — This is determined by the cause, and by the condition of 
the prostatic urethra. 

So long as nocturnal pollutions constitute a prominent feature, the 
treatment required will be that already indicated. In those cases in which 
pollutions are infrequent, as well as in those in which the spermatorrhoea 
has resulted not from masturbation but from gonorrhoea (and in such 
nocturnal pollutions are often absent), the sensibility of the prostatic 
urethra is usually obtunded, and the passage of the soimd occasions no 
pain. Here there is ofter atony and relaxation of the ejaculatory ducts 
and probably of the seminal vesicles as well The treatment therefore con- 
sists in an attempt to relieve this atonic condition. 

This object can be attained by a combination of general and local 
remedial measures. The former consists of tonics, active exercise, amuse- 
ment ; such cases have sometimes been cured by an enjoyable vacation. 
The remedies to be addressed to the local condition are iron, strychnine, 
ergot, and cantharides ; the iron is useful even in those cases in which 
general anaemia does not exist It is in these cases that Lallemand*s pro- 
cedure — cauterization of the prostatic urethra — celebrated its greatest 
triumphs; and the less objectionable substitutes already described— cocoa- 
butter bougies containing one-tenth to one-eighth of a grain of silver-ni- 
trate — are certainly useful Steel sounds afford but little benefit ; cold 
hip-baths and the injection of cold water into the rectum or against the 
perineum are useful ; and robust cases profit by sea-bathing. 

The use of the Faradic current, while wholly unreliable and often use- 
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less, has nevertheless produced most gratifying results in individual cases 
even after the failure of the usual remedies, and should never be omitted 
in treating an obstinate case. The positive pole is placed upon the peri- 
neum, the negative in the rectum or the urethra ; the dangers of the latter 
method have been already indicated. The current must be at first imper- 
ceptible to the patient and the sitting not more than two or three minutes ; 
the strength and duration of the appHcation are to be gradually increased 
in successive daily sittings. If this method produces no perceptible effect 
in fifteen or twenty sittings, it may be abandoned as useles& 

The subject of spermatorrhoea should be permitted a very moderate 
amount of sexual indulgence ; absolute continence is required only in 
cases of decided sexual exhaustion. Even after recovery there is an un- 
fortunate tendency to recurrence, to avoid which the patient should be 
warned of the necessity for avoiding sexual excesses of any kind. 
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CHAPTER XXm. 
IMPOTENCE AND STERILITY. 

Fboumdation of the ovum requires on the part of the male the deposit 
in the yagina of normal spermatozoa. Sterility of the male may therefore 
be due to a failure to copulate (impotence), failure to ejaculate (asperma- 
tism), or the absence of fertilizing spermatozoa from the semen (azoo- 
spermism) ; any two or all three of these conditions may of course coexist 
in the same individual. 

The term impotence is technically restricted to the inability to perform 
the sexual act. It is a frequent disorder and may be dependent upon any 
one of several morbid conditions : 

1. Diminished reflex excitability of the genital centre in the lumbar 
cord, or decreased sensibility of the peripheral nerves. 

2. Overexcitability of the same centre and irritability of the peripheral 
filaments. 

3. Congenital or acquired defects of the genital organa 

1. The normal performance of the sexual act begins with erection, 
which is accomplished through the influence of mental impressions where- 
by the inhibitory action of the brain upon the genital centre is diminished ; 
the continuance of this mental influence, reinforced by mechanical excita- 
tion of peripheral nerves in the glans, augments the activity of the genital 
centre until ejaculation is produced, whereby the act is completed ; the 
erection then ceases. It is evident, therefore, that decreased excitability 
of the genital centre may cause impotence by provoking either a feeble 
and transient erection or no erection at all ; and even if this first requisite 
is accomplished, the excitability of the centre may be insufficient to attain 
that intensity of nervous action required for ejaculation. Even if the geni- 
tal centre be normally active, diminished excitability of the peripheral fila- 
ments in the glans and prostatic urethra will prevent the transmission of 
the usual stimulus to the centre which is normally aroused by friction of 
the glans. 

Diminished excitability of the genital centre may be produced by dis- 
ease of the lumbar cord — spinal meningitis, myelitis, tabes dorsalis ; by 
various disorders of other organs which impair general nutrition — dyspep- 
sia, diabetes, chronic nephritis, cachexise ; by the prolonged use of certain 
drugs — opium, chloral, bromide of potassium, tobacco, alcohol, arsenic, 
antimony, lead, and, perhaps by the iodides (Bartholow) ; the impotence 
produced by the constant jarring of railway trains (of which I have seen 
several examples in railway employes and travelling men) probably belongs 
in this category. Impotence from such causes is comparatively rare, 
though the possibility of their existence should not be forgotten in deter- 
mining the diagnosis and treatment, even when the more usual causes are 
present In a few cases the impotence produced by masturbation or sexual 
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excess seems to be due to a similar condition of the genital centre ; these 
are recognized by the anaesthesia of the prostatic urethra upon the intro- 
duction of the sound. 

The activity of the genital centre is sometimes repressed by the inhib- 
itoiy influence of the brain ; this is the so-called psychical form of impo- 
tence. That sexual desire and vigor are diminished in a healthy man by 
depressing emotions, mental occupation, and nervous exhaustion is famil- 
ial*; and it would seem reasonable to assume that the same influences 
might attain such a degree as to entirely prevent the performance of the 
sexual function. Such instances have been actually observed, where im- 
potence was caused by the loss of a beloved wife or child, of property, etc. 
(Ultzmann) ; it is also seen in cases where a man is unable to have inter- 
course with some particular woman, though perfectly potent with other 
females. Ultzmann had a patient whose wife applied for a divorce on the 
ground of his impotence ; the husband while adinitting the charge so far 
as it concerned his wife, proved that there was no lack of virility in his re- 
lations with other women. In such cases the impotence manifested toward 
particular females arises from indifference or repugnance, whereby the ac- 
tivity of the genital centre is repressed by the psychical influence. 

Impotence is sometimes caused entirely by the individual's fear that he 
may be imable to perform the act. Such fear is probably never entertained 
by a healthy and continent man ; it is inspired by some abnormality of the 
genitals which may possess no importance except to the ignorant imagina- 
tion of the patient ; such conditions are diminutive size of the organs, vari- 
cocele, a gleety discharge ; or it may be suggested by a guilty consciousness 
of previous masturbation, gonorrhoea, or pollutions. We are told by most 
writers that psychical impotence is especially frequent in newly married 
men, produced by excessive desire and excitement. Premature ejaculation 
is certainly caused by these emotions and under these circumstances ; but 
impotence — including feebleness or utter failure of erection — I believe to 
be very rare in the newly married except when it is produced by the . 
knowledge of previous abuse or disease of the sexual organs, often aggnu 
vated by a perusal of quack advertisements, and augumented by a sense of 
unworthiness to assume such a relation to a pure woman ; and in these 
cases it is possible that the failure is caused not alone by the psychical in- 
fluence, but also by actual morbid conditions — chronic prostatitis or strict- 
ure — produced by previous sexual abuses, from the consciousness of which 
the individuars fear of failure arises. At any rate, a careful examination 
of the urethra and prostate should be made, especially if there be a history 
of masturbation or gonorrhoea, before the impotence is pronounced wholly 
psychical. 

2. Overexcitability of the genital centre and of the peripheral nerves 
may be produced by interference with cerebral inhibition ; thus it is often 
obseiTed in the early stages of tabes dorsalis involving the upper portions 
of the cord and thus relieving the lumbaf centre from the usual control of 
the brain. In this disease erection and ejaculation are at first frequent and 
easily provoked ; indeed, nocturnal pollutions occur in those who have not 
previously been subject to them ; finally impotence resulta Overexcita- 
bility of the same nature is seen in cases of injury to the cord, especially 
in the vicinity of ^though not involving) the genital centre ; "frequent erec- 
tions, priapism, ejaculations without sexual excitement, and even an almost 
continuous expulsion of semen (Fiirbringer) have been observed in such 
casea Phosphorus, strychnine, and cantharides tend to increase potence, 
probably by exalting the reflex activity of the cord. 
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Undue excitability of the peripheral filaments is the most frequent 
cause of failure to properly perform the sexual act ; in a very large per- 
centage of cases of impotence there is found h^^rsesthesia of the prostatic 
urethra. Such undue sensitiveness (accompamed doubtless by excessive 
reflex activity of the genital centre) is the usual result of excessive use of 
the sexual organs ; in consequence of this condition erection is feeble and 
ejaculation premature ; it is the condition commonly termed '' irritable 
v?eakness." Irritability of oCher peripheral filaments than those distributed 
to the prostatic uretlura may induce the same result ; thus phimosis re- 
sulting in the irritation of the glans by retained smegma, fissures of the 
anus, hsBmorrhoids, etc., produce an undue genital excitability which is 
manifested at first by nocturnal pollutions, and finally, if the cause still per- 
sist, by impotence. In some cases strictures, even those of large calibre, 
have contributed to a chronic irritation of the prostate, pollutions, and 
even impotenca 

3. The congenital and acquired defects of the sexual organs productive 
of impotence are chiefly of two kinds : abnormalities of the penis render- 
ing intromission impossible ; defects of the testes preventing their activity 
and thus abolishing sexual desire. Among the former may be mentioned 
complete absence, a rudimentary condition, division of the organ (double 
penis) ; extreme dimensions from elephantiasis, preputial calculi ; short- 
ness of the frenum, adhesion of the penis to the scrotum, varix of the 
dorsal vein, distortion of the organ from congenital brevity of the corpus 
spongiosum, gummata of the corpora cavernosa, cicatrices from injury, 
abscess, or gangrene ; indurated lumps in the corposa cavernosa (in a case 
reported by Van Biuren and Keyes the penis was bent almost at a right 
angle). Such conditions are readily recognized from an examination of the 
organ and the statements of the patient. 

The functional activity of the testes is absent or arrested, and sexual 
desire correspondingly diminished, by disease or removal of iliese organs, 
malignant tumors, tuberculosis, atrophy ^m inflammation, or complete 
occlusion of the vasa def erentia ; the most frequent of these are bilateral 
syphiHtic or tuberculous orchitis and double epididymitis. Disease or re- 
moval of one testis only does not usually diminish virility ; yet it is to be 
noted that tuberculous inflammation of a testicle is apt to be followed by 
diminished potence and even steriUty. In cases of syphilitic orchitis and 
gonorrhoeal epididymitis recovery is possible through the continued use of 
mercurials and the iodide of potassium ; and WUson records a case in 
which an arrest of development of the testes was overcome by the stimulat- 
ing influences of marriage, the organs being at the age of twenty-six no 
larger than those of a child, but increasing in size during two years of 
sexual activity almost to the usual adult dimensions. 

Clinical History. — Impotence is a symptom; hence the constitutional 
symptoms exhibited are those of the ori^al affection. Practically the 
condition is dependent upon hypersesthesia of the prostatic urethra and 
is the last stage of sexual abuse. The usual history is, masturbation or 
venereal excesses, nocturnal pollutions, impotence ; in general therefore the 
symptoms are those first brought to the notice of the physician in connec- 
tion with pollutions ; approaching impotence is indicated not by any con- 
stitutional disturbance but by feebleness of erection and premature ejacu- 
lation. Sexual desire is at first undiminished ; but finally after erections 
have become so brief and imperfect and ejaculation so early as to render 
intercourse impossible, desire usually vanishes. In occasional cases desire 
persists after complete impotence and relaxation of the genitals render 
22 
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intercourse or even erection impossible ; the patient attempts to gratify 
his longings by the most imnatural and loathsome methods of excitement. 

The prognosis is far more favorable than the books generally lead us 
to infer. So long as erection however feeble, and ejaculation even if 
premature, are induced by normal sexual excitement, recovery is reason- 
ably certain, even if the case be compUcated by pollutions ; fortunately 
most cases are brought to the notice of the physician before they have 
passed this stage. When erections are feeble or absent, if desire is 
retained and erections with or without emissions occur during sleep, the 
prognosis is not unfavorable ; even when desire as well as erections have 
ceased there is a chance for recovery, especially if the patient be reason- 
ably free from hypochondria and symptoms of nervous exhaustion. 

As in cases of pollutions, the prognosis as to impotence is influenced by 
the age and temperament of the patient and the duration of the sexual 
excesses upon which the malady dependa Impotence occurring in a 
young man from excessive masturbation during boyhood is obstinate ; and 
when it begins after the age of forty-five, complete recovery can scarcely 
be expected. A nervous temperament predisposes to hypochondria^ which 
constitutes a feature of obstinate and intractable cases. 

The diagnosis of impotence rests upon the patient's statements ; the rec- 
ognition of the cause must be determined by the history and by physical 
exploration. In every case the urethra should be explored with^bulbous 
sounds or the urethrometer ; in almost every instance there will be found 
painfully sensitive points especially in the prostatic urethra, contractions 
of the urethral calibre, or both. The discovery of sensitive points with the 
bulb should be confirmed by the passage of an ordinary steel sound, since 
the former instrument may cause some pain in the normal urethra. There 
will also be found sensitiveness of the prostate upon rectal examination, 
perhaps a gleety discharge and often a feeling of weight in the perineum, 
and a histoiy of pain during uiination and ejaculation. These are the 
symptoms usually present, and indicate hyperaesthesia of the prostatic 
urethi-Ei — the commonest cause of impotence, producing feeble, transient 
erection and premature ejaculation. 

In a smaller number of cases the prostatic urethra is not abnormally 
sensitive. This condition is found in two classes of cases : first, individ- 
uals of highly nervous organization and feeble physique, in whom a com- 
paratively shght amount of sexual excess deranges the nervous mechanism 
before local changes in the prostatic urethra are produced ; tod, second, 
cases in which the prostatic anaesthesia has been preceded by hyperaesthesia 
and irritability of the genitals. These are often robust indi^'idual8 who 
have committed great excesses, have suffered from frequent pollutions^ 
and have now arrived at a stage of almost complete impotence, where 
neither pollutions nor erections are longer possible. In the former class 
of cases — the nervous individuals — anaesthesia of the urethra is a favorable 
indication ; such cases require merely continence and constitutional treat- 
ment ; in the latter class the prostatic anaesthesia indicates exhaustion of 
the sexual apparatus, and calls for local as well as constitutional treatment. 

The treatment in cases of impotence is pre-eminently a treatment of the 
individual and not of the impotence ; for this is but a symptom which 
may be dependent upon most diverse and often obscure causes. The pro- 
miscuous prescription of damiana, phosphorus, and other so-called aphro- 
disiacs is unreasonable and usually imsuccessfuL No other morbid symp* 
tom calls for greater care in diagnosis, or disci*etion and tact in treatment 
than impotence. 
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Before instituting treatment the most searching investigation into the 
history, habits, general condition and state of the genital organs should be 
instituted. Even when the usual history of masturbation at some previous 
time has been confessed, the possibility that other causes are Isurgely or 
entirely responsible for the impotence must not be forgotten. Even if the 
history indicates a purely psychical interference with the performance of 
the genital function, an examination of the urethra may reveal morbid 
changes which accoimt for the impotence as well as for the patient's lack 
of confidence. 

Difficulty is sometimes experienced in deciding whether other morbid 
symptoms present indicate the cause or the results of that condition upon 
which the impotence depends ; thus chronic disorders of the stomach and 
bowels, albuminuria, and even glycosuria are not unusual symptoms. The 
relation of cause and eflfect can often be determined by the condition of 
the prostatic urethra ; a lesion in this part renders it probable that the 
impotence has resulted from an abuse of the sexual function rather than 
from a constitutional disorder. An examination of the genital organs 
should always be made ; since the impotence may be produced by phimosis, 
irritation of the glans, a short frenum, a stricture, etc., aggravated per- 
haps by sexual abuses. If there be a history of syphilis, a mercurial 
course is advisable even in the absence of orchitis. 

If no morbid condition independent of the sexual apparatus and no 
local irritation of the genitals, anus, rectum, or bladder be discovered, the 
treatment is indicated by the general condition of the patient, the con- 
dition of the prostatic urethra, and the manner in which the sexual function 
is performed. Local hypersesthesia of the prostate, combined with feeble, 
transient erections, premature (sometimes painful) ejaculation, present or 
previous nocturnal pollutions, and a persistence of sexual desire, is the 
group of symptoms most frequently presented to the physician. These in- 
dicate, in a vigorous individual, overexcitability of the genital spinal centre 
as well as of the peripheral filaments ; and they call for measures both 
general and local which tend to diminish this excitability. These have 
been already described under the treatment of nocturnal pollutions, and 
need be merely mentioned here : the avoidance of sexual excitement of all 
kinds, active physical exercise, and constant mental employment ; bromide 
of potassium in large doses, with or without quinine and iron, according to 
the patient's requirements ; warm baths or hip-baths morning and evening ; 
daily evacuations of the rectum ; atropine if nocturnal pollutions are fre- 
quent. Locally the removal of stricture, contraction of the meatus, phi- 
mosis, etc. ; the daily employment of steel sounds successively increasing 
in size until the full capacity of the urethrals attained ; prostatic bougies 
containing silver-nitrate ; and the local employment of galvanism. If the 
patient be feeble and nervous, the bromides and local treatment should be 
omitted, and attention given to the general health ; for the sexual irritabil- 
ity is in this case usually a result of spinal debiUty or general neurasthenia. 

The absence of prostatic hypersesthesia calls for the employment of 
other measurea This condition, it is to be remembered, is found in dif- 
ferent classes of patients ; it is observed in highly nervous individuals 
who have not committed sexual excesses, and whose impotence is not de- 
pendent upon local abnormalities ; it is also found as an advanced stage 
in robust individuals who have been guilty of excesses and have pre- 
viously suflfered from excessive pollutions ; in such cases prostatic anees- 
thesia is often combined with complete absence of erections and ejacula- 
tions except as they occur during sleep when accompanied by lascivious 
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dreams. Finally, local ansesthesia occurs in patients who have been long 
treated for hypersesthesia by the measures mentioned in the preceding par- 
agraph. Impotence with prostatic anaesthesia, when it occurs in nervous 
individuals and is accompanied with pollutions and desire, requires no 
local treatment ; tonics, strychnine, physical exercise, and encouragement 
are usually sufficient ; when this condition is found, on the other hand, as 
a sequel to extreme irritability usually accompanied with pollutions^ and 
in robust individuals, local treatment — nitrate of silver and the Faradic 
current — must be supplemented by strychnine, ergot, and atropia ; the 
fluid extract of damiana, two to four teaspoonfuls three times daily, savine, 
or cantharides are sometimes useful. Ck)ld hip-baths and cold douches 
to the lumbar region and perineum should be carefully employed ; the 
temperature being gradually decreased from 65^ to 45°. In one obstinate 
case, where there was almost complete absence of erections in attempts at 
intercourse and only occasional pollutions, a satisfactory degree of pofcence 
was regained within four montns by massage of the genitals combined 
with cantharides and tonics. 

In all cases the moral management is extremely important; the pa- 
tient's confidence must be secured. It is rarely wise to belittle the gravity 
of the affection, even though only a slight degree of impotence be present ; 
for the patient, thoroughly convinced of the serious nature of this com- 
plaint, is apt to regard such a course as indicating lack of sympathy or 
knowledge on the part of the physician. By admitting the present serious 
phases of the difficulty and by assurance that disastrous consequences can 
be averted and recovery secured by proper treatment and conscientious 
attention to directions on the part of the patient, his co-operation can 
usually be obtained and his melancholy in part at least dispelled. So soon 
as the first symptoms of improvement become manifest, the patient is in- 
variably tempted to assure himself by the actual test of intercourse that he 
is improving ; this should be prevented if possible, since a failure will 
seriously impair the progress and even the prognosis of the case. It is far 
better to forbid intercourse even after the improvement is such as to ren- 
der success probable, for the patient will sooner or later make the at- 
tempt in spite of his physician's warnings, and the very consciousness that 
he is acting upon his own responsibility often tends to his success. 



Stebiuty. 

While it is trtie that impotence implies sterility, it is by no means a fact 
that potence secures fecundity. Natural desire, complete erection, copious 
and well-timed ejaculation and intense orgasm may all be exhibited by an 
absolutely sterile man. This fact, mentioned in every work upon the sub- 
ject, must still be emphasized, because it is largely ignored in practice. 
The responsibility for a childless marriage is popularly and but too often 
professionally thrown upon the wife ; an investigation of the husband is 
either omitted or limited to ascertaining that the act is normally per- 
formed. The wife falls into the hands of a gynecologist ; intra-nterine 
applications are made, pessaries applied, perhaps the cervical canal is en- 
larged ; yet no impregnation occurs, merely because no normal sper- 
matozoa are deposited in the female organs. The few systematic examina- 
tions of the male fluid in cases of childless marriages have shown that in a 
considerable percentage (ten to thirty) the husband is sterile ; hence in 
every case in which medical advice is sought as to the cause of barrenness 
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in marriage, the first ezamination should be directed to the semen, no 
matter how vigorous and potent the husband may be. By this plan the 
necessity for the violation of feminine delicacy by an inspection of the 
female organs is often avoided ; and the cause of the sterility is located 
far more definitely than is usually possible in the female, where we are 
generally compelled to assume the existence of an acrid secretion, an 
imnatural condition of mucous membranes, etc. The fecundating element 
of semen is the spermatozoa ; the absence or vital impaiiment of these 
cells, while perhaps affecting in no perceptible way the performance of 
the sexual act or the quantity and appearance of the fluid ejaculated, ren« 
ders that fluid incapable of accomplishing its natural function. 

Sterility without impotence may be due to either one or two causes ; the 
absence of normal spermatozoa from the semen — azoospermism ; or the 
failure to ejaculate — aspermatism. 

In aspermatisni the contents of the seminal vesicles are not ejaculated, 
either because that fluid does not enter the urethra or because its further 
progress is prevented by some obstacle in this channel In the former 
case the prostatic and urethi-al secretions which enter into the composition 
of semen may be expelled during intercoiu-se, though not with the usual 
force. Aspermatism is congenital or acquired, permanent or temporary ; 
the acquired and the temporary cases are most frequent. The fEoliire to 
ejaculate may be caused by mechanical obstruction in the ejaculatorv ducts 
or the urethra, by deficient excitability of the genital centre in the lumbar 
cord, by diminished sensibility of the peripheral nerves, and finally by im- 
due inhibition of the spinal centre by the brain. 

The mechanical causes of aspermatism are congenital defects or mal- 
formations, inflammatory occlusions, concretions formed in the seminal 
vesicles or prostate, urethral stricture, contracted meatus, tight phimosis. 
The congenital deformities are rai*e ; Schmidt observed a man whose 
prostate and seminal vesicles appeared to be undeveloped ; he had never 
ejaculated, though quite potent. Ultzmann had a patient twenty-four years 
of age whose genital organs were apparently normal and had never been 
diseased, who nevertheless, although potent, had never had an emission ; 
this may have arisen from absence of the ejaculatory ducts (a specimen of 
which condition exists in the Hunterian Museum) or it may have resulted, as 
Ultzmann is inclined to think, from deficient excitability of the genital centre. 

Occlusion of the ejaculatory ducts or misdirection of their orifices is a 
not infrequent result of injury or inflammation ; it can also be produced 
by simple non-inflammatory hypertrophy of the prostate. Aspermatism has 
been thus produced by perineal abscess (Kocher), Uthotomy (Teevan), cica- 
trix in the prostatic urethra after gonorrhoea, etc. 

Concretions composed of spermatozoa and calcic salts are occasionally 
formed in the seminal vesicles, and may even attain the size of a cherry 
(Beckmann) ; the occlusion of both ejaculatory ducts by such concretions 
would necessarily cause aspermatism ; indeed, Beliquet observed three cases 
in which ejaculation was prevented, although only one duct was occluded, 
presumably because the distended duct compressed and thus occluded the 
other one. In a case observed by Bergh temporary aspermatism was re- 
lieved by the expulsion, during intercourse, of numerous concretions with 
the semen. 

In the conditions already mentioned there has sometimes been found an 
unusual distention of the seminal vesicles, and occasionaliy a feeling of dis- 
tention during intercourse. 

A far more frequent cause of aspermatism is urethral stricture ; even a 
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contraction of such large calibre as aflfords no serious obstacle to urination 
may, when aided by the compression which the urethra naturally suffers 
during erection, prevent the passage of semen ; it is possible, as suggested 
by Gross, that the occlusion is produced wholly or partly by spasmodic con- 
traction of the sensitive urethra at the strictiu-ed point A conteicted meatus 
or a tight phimosis may like wise mechanically prevent the discharge of semen. 

Aspermatism is occasionally acquired through the same sexual excesses 
that produce impotence, of which, indeed, the failure to ejaculate may be 
regarded as the initial stage. Through masturbation, venereal excess, or 
gonorrhoea the excitability of the peripheral filaments or the genital centre 
may be so decreased that the intense nervous stimulus required for ejacu- 
lation cannot be exerted, although erections may be complete ; intercourse, 
though long continued, does not culminate in orgasm or ejaculation. Such 
subjects usually exhibit the symptoms of sexual exhaustion, and upon ex- 
ploration of the urethra hypersesthesia of the canal, especially in the pros- 
tatic portion, is often found ; the condition is, indeed, an advanced stage 
of that which produces nocturnal pollutions, which may occur during 
sleep even when prolonged intercourse does not produce ejaculation. 

That aspermatism may be the result of deficient sensibiHty in the 
peripheral nerves was demonstrated by Curling in the case of a young 
man with congenital absence of the prepuce. Although he had an occsr 
sional nocturnal pollution, this patient had never been able to ejaculate 
during intercourse imtil Curling applied acetum cantharidis to the glans, 
after which intercourse was normally completed. In another case recorded 
by the same surgeon, ejaculation became impossible after syphilitic ulcera- 
tion had destroyed the prepuce and converted a large part of the surface 
of the penis into a scar. 

The same mental conditions and emotions — ^preoccupation, repugnance, 
fear, etc. — which may produce complete impotence can be exhibited in 
the less intense degree of aspermatism ; erections occur, but emission is 
impossible. Such aspermatism, like psychiciaJ mpotence, is temporary or 
manifested only toward certain women. 

The treatment is indicated entirely by the cause. 

Azoosperrmsm — the absence from the semen of fertile spermatozoa — is 
the most frequent cause of masculine sterility, and is a by no means rare 
condition. It may exist without any suggestion of impotence, without any 
history of sexual excesses ; in short, where neither the historj', the exami- 
nation of the genitals, the macroscopic inspection of the semen, nor any 
other circumstance arouses a suspicion of sterility. The effort to explain 
the barrenness of a marriage should therefore always begin loith the husband, 
and should include a macroscopic examination of the semen, no matter 
how vigorous, potent, and free from sexual disorders the man may be. In 
fourteen out of forty cases of childless marriages Kehrer found the cause 
of steriHty in the husband's azoospermism. 

The in fecundity of semen depends upon either (1) the absence of 
spermatozoa, or (2) the loss of vital properties in those which may be pres- 
ent In either case the semen may exhibit the same gross appearances 
as normal seminal fluid ; the microscope alone reveals its worthlessness 
for pui^poses of impregnation. 

(1.) The most frequent causes for the absence of spermatozoa are bilat- 
eral obliteration of the epididymis and vas deferens ; bilateral (and exten- 
sive) orchitis, whether tubercular, syphilitic, or simple, and arrest of de- 
velopment or atrophy of the testes ; the latter condition is frequent when 
the testicles fail to descend into the scrotum (cryptorchids). ^lateral 
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obKteration of the epididymis is usually a sequel to gonorrhoea, but is 
produced ^so by syphilitic and tuberculous inflammation. When of tu- 
bercular origin, the occlusion of the ducts and consequent azoospermism 
are permanent ; while the obliteration caused by syphilitic or gonorrhoeal 
inflammation has been occasionally relieved by treatment. Of 83 cases 
of double gonorrhoeal epididymitis observed and collected by Li^geois, 
spermatozoa reappeared in the semen of 8 ; in the remaining 75 cases 
the azoospermism was peimanent. Kehrer emphasizes the fact— -of which 
I have seen two illustrations — that the azoOspei-mism due to double gonor- 
rhoeal epididymitis sometimes persists even after the inflammatory prod- 
ucts have been absorbed and the epididymis has become noimal in size 
and consistence ; the patient is permanently sterile, though the genitals 
reveal no abnormality. It occasionally happens that imilateral gonorrhoeal 
epididymitis causes complete and permanent azoospermism and steriUty, 
either through an intimate sympathy between the testes, or from some 
undiscovered anatomical change. 

Unilateral tubercular epididymitis usually renders the patient sterile ; 
according to Gk>dard*s observations, the sterility (from azoospermism) may 
exist for a year or two before the tuberculous affection becomes manifest. 

(2.) The natural fertilizing power of the spermatozoa is lost during vari- 
ous abnormal constitutional and local conditions ; during many acute in- 
flammatory affections and chronic diseases of the nervous system and of 
the urinary organs the production of spermatozoa is diminished or ar- 
rested, though potence may remain for a time unimpaired ; the number of 
the spermatic cells is decreased, and their movements are less vigorous. 
Even simple neurasthenia without previous sexual abuse may seriously im- 
pair the vitality of the spermatozoa. Sexual excesses, whether by intercourse 
or masturbation, cause a diminution in the number and activity of these 
cells, or even their complete disapperance from the semen — an effect which 
is transient or permanent according to the degree and duration of the ex- 
cesses. In the semen of a man examined three months after his marriage 
— during which period he had indulged in intercourse two or three times 
almost every night — I foimd comparatively few spermatozoa, which were 
moreover small and almost motionless ; a year later, and thi-ee weeks after 
his wife*s confinement, they were numerous and active. 

Of the local abnormal conditions which destroy the fertilizing power 
of spermatozoa, the most frequent is catarrh of some portion of the semi- 
nal passages; the admixture of such inflammatory products with the 
semen often renders the spermatozoa motionless. Hence steriUty may re- 
sult from gonorrhoea, not only through occlusion of the ducts (epididy- 
mitis), but also through the establishment of chronic catarrh of the semi- 
nal vesicles, prostate, or posterior urethra. 

In occasional cases the spermatozoa are of normal size and appearance, 
and yet exhibit little or no movement, although no catarrh of the seminal 
passages can be detected ; the lack of motion may depend upon an ab- 
normal density or reaction of the semen ; for active movements can some- 
times be provoked by adding a few drops of tepid water, or of a one per 
cent, solution of sodium carbonate. Gross cites a case in which the lack 
of movement of the spermatozoa was attributed to abnormal density of 
semen, " so that the injection of a small amount of lukewarm water into 
the vagina after coition was advised, and the woman subsequently bore 
several children." 
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from renal disease, 12^ 
increase of venous pressure, 119 
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Bacillus of tuberculosis, 156 
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Brigrbt^s disease of the kidney, 182 
Brodie, on stone in a cyst, 15 
Bulbous sounds, 87 

Cancers and tumors of the kidney, 258 
Cancer of the bladder, 284 

of the kidney, 254 ; cases noted, 257 ; 
diagnosis, 257 ; morbid anatomy, 
255 ; prognosis, 260 ; symptoms, 
256; treatment, 260 
Carbolic acid in urine, 107 
Coses of alkaline remedies for calculi, 242 
Caste composed of bacteria, 152 

from organs other than the kidney, 
158 

of biliaiy pigment, 152 

of the seminal tubes, 153 
Catarrh of the seminal passages, 848 
Catheter, introduction of, 41 

obstacles to its entrance, sinus of the 
bulb, 42 

reflex nervous action from use of, 58 

ursemic poisoning from use of, 52 
Catheterism, condition of organs ascer- 
tained before, 44 

dangers of, 48 

precautions before, 59 

proper cleansing of instruments, 47 

too complete emptying of bladder by, 
46 

unskilful, 44 
Catheterization of the ureter, 92 
Catheters, curve of, 40 
Causes of acute nephritis, 185 

of renal calculi, 281 
Cerebral influence in erection and ejacula- 
tion, 822 
Choluria, 127 
Chronic cystitis of tubercular origin, 282 

treatment, 277 
Chronic nephritis, Basham's mixture, 207 

course and duration of, 208 

diagpiosis of, 204 

etiology of, 198 

excessive dropsy, 209 

from abuse of alcoholic drinks, 198 

from chronic poisoning with mercury, 
arsenic, and lead, 199 

from chronic suppuration, 198 

from exposure to cold and moisture, 
198 

from habitual overindulgence in ni- 
trogenous food, 199 

food, 206 

morbid anatomy, 199 

prognosis. 205 

sediment in urine, 203 

symptom?, 200 

syphilis and malaria, 198 

treatment, 206 

use of mineral waters, 208 
Chronic parenchymatous nephritis, 182- 

189 
Chronic prostatitis, 807 

diagnosis, 809 

etiology, 807 



Chronic prostatitis, morbid anatomy, 307 

symptoms, 807 

treatment, 812 

use of sound, 312 
Chyluria, 132 
Cirrhosis, course and duration, 216 

of the kidney, 209 ; etiology, 207 
Cirrhosis of the kidney, morbid anatomy, 

210 
Cirrhosis of the kidney, symptonut, 212 
Cirrhosis, or chronic interstitial nephritis 

of the kidney, 183 
Clinical examination of mine, 158 

history of impotence, 387 ; poUutioins, 
326 

significance of the tube-casts, 151 
Cold douche in paresis, 299 
Color of urine, 160 
Complications in acute nephritis, 191 
Congenital abnormalities of the urethral 
mucous membrane, 19 

occlusion of the oiiflce of the sinus 
pocularus, 19 
Course and complication in cystitis, 273 

and duration of renal cirrhosis, 216 ; 
tumor of the bladder, 291 

of vesical spasm, 295 
Cystin, 141 
Cystitis, 268 

acute, sediment from urine, 278 

chronic, 270-274 

course and complications, 273 

diagnosis, 275 

favored by constltiftional taints, 269 

from retention of the urine, 269 

from use of unclean catheter, 276 

morbid anatomy, 270 

prognosis, 274 

symptoms, 271 

symptoms of chronic, 272 

treatment. 275 
Cystotomy, 281 

Daily amount of urine, 135 
Defective sexual organs, 837 
Diognosis of acute nephritis, 193 

of amyloid degeneration of the kid- 
ney, 179 

of cancer of the kidney, 257 

of chronic nephritis, 204 

of chronic prostatitiB, 309 

of cystitis, 275 

of diseases of the male sezoal organs, 
317 

of hydatids of the kidney, 263 

of hydronephrosis, 248 

of impotence, 888 

of perinephritis, 266 

of pollutions, 828 i 

of prostatitis. 806 

of pyelitis, 229 

of renal calculi, 236 

of renal cirrhosis, 217 

of spermatorrhoBa, 331 

of tuberculosis of the kidney, 253 

of tumor of the bladder, 286 
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Diagnoflis of venous congestion of the kid- 
ney, 172 
of vesiool spasm, 296 
Diet in renal oirrhosis, 219 
Diffose nephritis of the kidney, 182 
Digital examination of the bladder, 68 
exploration of the bladder, for tumor, 

290 ; instances described, 66 
exploration of tbe male bladder, 64 
Directions for use of Fehling's test in ex- 
amination of urine, 163 
Discharge of a gleet in ohronic prostatitis, 

809 
Diseases of the bladder, 268 
of the kidney, 171 

of the male sexual organs, examina- 
tion of urine, 818 ; general morbid 
conditions, 817 ; treatment, 818 ; 
urethral discharges, 818 
Displacement of kidney, especially in 

women, 2 
Distoma hsBmatobium, 154 
Diuresis, 105 
Diverticula. 15 
Dumreicher's experience, 8 

ECHINOCOCCUS, 154 

membrane and booklets, 262 
Effects of acids and pigments on the 

blood, 129 
Electric endoscope. 83 
Electricity in paresis, 299 
Electrode used for incontinence of urine, 

802 
Embolism and infarct of the kidney, 181 
Endoscope, described, use of, 71 
diagnosis with, 78 
electric, 83 
Endoscopy, 69 
Entozoa, 154 

Epithelial casts in urine, 149 
Erector nerves, experiments on dogs, 821 
Etiology of chronic prostatitis, 807 
of cystitis, 268 
of genital disorders, 816 
of primary genito-uiinary tubercu- 
losis, 252 
of the kidney in amyloid deg^enera- 
tion,175 ; in venous congestion, 171 
Evacuation of the bladder, precautionary 

measures, 299 
Examination of urine. 161 
Excretion of urea in disease, 106 

in disease, 108 
Exploration of Uie bladder with the 

sound, 61 
External organs, 88 

Fatal syncope from too rapid removal of 

urine, 52 
Fatty degeneration of the kidney, 220 
Fibrinuria, 134 
Filaria sanguinis hominis, 154 
Fragments of morbid growths in urine, 158 
of vesical papilloma, 288 



Functional disorders of the male sexual 

organs, 814 
Functions of tbe glomerulus, 98 

of the tubule. 96 
Fungi in urine, 155 

Galvanism for pollutions, 830 
General neurasthenia, 328 

symptomatology, 24 
(Genital disorders, influence on the general 
system, 315 
nerve-centres, 835 
Gleet, 90 

Glomerulus, dilution of the filtering fluid, 
98 
functions, 98 

increase of blood-pressure, 98 
increased pemieability of the capil- 
lary wall, 99 
increased rapidity of blood-current, 98 
Glycosuria, 125 

in diabetes, 127 
• independent of diabetes. 125 
Gmelln*s test for examination of urine, 163 
Gonorrhoea in functional sexual disor- 
ders, 317 
Gonorrhoeal discharge in prostatitis, 805 
Granular casts in urine, 149 
Gynecology applied to men, 814 

Hi«:MATURiA in vesical tumors, 285 
HsBmoglobinuria, 180 
Heller^s test in examination of urine, 164 
Hemorrhage from the bladder and pel- 
vis, 147 
Henle's loop, 96 
Hernia, inguinal, 14 

of the bladder, 18 
Hildebrandt, obstruction of ureter from 

flexion of the uterus, 8 
Hippuric acid in urine, 107 
Hofmokl on lithotomy, 6 
Hyaline caste in urine, 148 
Hydatids of the kidney, 260 

diagnosis, 268 

morbid anatomy, 260 

symptoms, 261 
Hydronephrosis. 7, 244 

acquired, 245 

congenital, 245 

examination for tumor, 249 

morbid anatomy, 246 

symptoms, 246 

treatment, 249 

with tumor, 247 
Hydrothionuria, 134 
Hypersestheaia of the urethra, 40 
Hypertrophy of the verumontanum, 20 

Idiopathic hiemoglobinuria, 130 
Impairment of vision in renal cirrhosis, 216 
Impediment, sudden removal in the uri- 
nary tract, 5 
Impotence and sterility, 835 

clinical history, 337 

diagnosis, 888 
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Impotence from diminished excitability of 
the genital oentre, JiSo 

from excitability of the peripheral 
filament, 337 

from fear, 336 

from oYeroxdtability of the genital 
oentre, 386 

local treatment, 340 

moral management of the case, 840 

produced bj constant jarring of raO- 
way trains, 322, 335 

psjohical form of, 336 

treatment, 838 

with prostatic ame<>theflia, 340 

with byperseethesia, etc., 339 
Incontinence of urine, 300 

during sleep, 302 

from malaria, 300 

in children, 301 

without retention^ 300 
Indioan, 108 

Influence of the sexual organs on the gen- 
eral system, 815 
Injectiona-for cystitis, 277, 279 
Inorganic constituents of the urine, 109 
Inosituria, 127 

Irritability of the bladder in tumor, 285 
Irritable weakness, 337 
IsohBBmia of the kidney, 174 

KiDNRY, absence of one, 3 

amyloid degeneration of the, 175 

atrophy of the, 175 

bleeding from the pelvis of the, 144 

Buret on displacement, 2 

cirrhosis or chronic interstitial nephri- 
tis, 183 

diagnosis of amyloid degeneration, 
179 ; yenous congestion of the kid- 
ney, 172 

diffuse nephritis, Bright's disease, 182 

displacement of the, 2 

etiology of the, 171 

fatty degeneration, 220 

morbid anatomy in amyloid degener- 
ation, 177 ; in embolism, 181 ; in is- 
chasmia, 174 ; in venous congestion. 
171 

portion of the urinary channel, 4 

prognosis of ischsmia, 174 

relation to the lower rib, 3 

removal of one, 4 

slight attachment, 1 

symptoms and course of amyloid de- 
generation, 178 ; of iscbaBmia, 174 

symptoms of embolism, 181 ; of ve- 
nous congestion, 172 

treatment of amyloid degeneration, 
180; of venous oongestion of kid- 
ney, 173 

venous congestion, 171 
Eupfer*s researches, 7 

Langs, removal of one kidney, 4 
Leptothrix in urine, 157 
Lesions of urothra or bladder, 51 



Leucin and tyrodn, 141 
Lipuria, 133 
Lithotomy, 6 

Local inflammations in the genital orffanB, 
325 
treatment in chronic proatatitia, 812 

Malpiohian tufts, 97 

Masculine sterility moro frequent than 
feminine, 342 

Masturbation, 322-324 

Mechanical irritation of rectum and vagi- 
na, 55 
in cystitis, 268 

Method of applying electricity in enoresiB, 
303 

Microscopic examination of urine for tu- 
mor of the bladder, 290 

Mineral waters for renal calculi, 289 

Morbid anatomy in acute nephritis, 177 
in amyloid degeneration of kidney, 177 
in cancer of the kidney, 255 
in chronic nephritis, 199 
in chronic prostatitis. 307 
in cirrhoeiB of the kidney, 209 
in cystitis, 270 

in embolism of the kidney, 181 
in hydatids of the kidney, 260 
in hydronephrosis, 246 
in perinephritis, 2($5 
in pyelitis, 226 
in suppurative nephritis, 222 
in tuberculosis ot the kidney. 251 
of the kidney in ischsemia, 174 
of the kidney in venous congestion, 171 

Morbid omditions affecting other than the 
genital organs, 317 
growths, frf^ents of, in urine, 153 

Mucous casts in urine, 151 

Myomata of the bladder, 284 

Kbcrotio fragments of vesical tumor con- 
taining crystals of hematoidin, 2^ 

Nephritis, acute. 182-184 

chronic parenchymatous, 182 
etiology of acute, 184 ; suppuratiye, 

221 
of diphtheria, 192 

Nerve supply to the bladder, 11 

Neurosis of the bladder, 293 

Nitrogen equilibrium, 102 

Noctmnal pollutions, 321 

Obstkuction of ureter from displacement 

or enlargment of uterus, 8 
Obstructive albuminuria, 124 
Origin of tube-casts in urine, 150 
Otis' urethrometer, 85 
Oxalate calculi, 240 
of caldum, 140 
Oxaluria, 140 

Patn, symptoms in tumor of the bladder, 

286 
Parasites in the urinary organs, 154 
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Paresis of the bladder, 297 

treatment, 298 
Pathology of the urine, 100 
Pelvis and ureter, 6 
Perinephritis, 264 

diagnosis. 266 

morbid anatomy, 265 

symptoms, 265 
Perityphlitis, 267 
Physiology of the urine, 95 
PoUuUons, 320-822 

clinioal history, 826 

diagnosis, 828 

from certain constitutional diseases, 
326 

from organic disease of the spinal 
cord, 326 

local treatment, 880 

treatment, 328 
Polype of the bladder, 284 
Position of the vesical orifice of the ure- 
thra, 13 
Precaution in yesical paresis, 299 
Preyeotive treatment in renal calculi, 238 

in acute nephritis, 194 

in amyloid degeneration of the kid- 
ney, 180 

in cancer of the kidney, 260 

in chronic nephritis, 205 

in chronic prostatitis, 309 

in cystitis, 274 

in ischasmia of kidney, 174 

in pollutions, 328 

in pyeUtis, 229 

in renal calculi, 287 

in renal cirrhosis, 218 

in tuberculosis of the kidney, 254 
Propeptone in urine, 114 
Prostatic casts, 153 

discharge, 310 

disorders, 304 

hypenesthesia, 889 

urethra, 16 
Prostatitis, acute form, 804 

chronic, 307 

diagnosis, 306 

symptoms, 804 

treatment, 306 
Prostatorrhcea, 308 
Psychrophor of Wintemitz, 812 
Puncture in hydronephrosis, 250 
Pus in urine, 147 
Pyelitis, acute, 226 

diagnosis of, 229 

etiol(^, 225 

morbid anatomy, 226 

or pyelo-nephritis. 221-224 

sediment from. 227 

symptoms, 226 

treatment, 230 
Pyelo-nephritis, sediment in urine, 228 

QUANTITT of urea excreted, 108-159 

Ratio between tissue metamorphosis and 
urea, 101 



Beaction of the urine, 186 

Rectum, examination of urinary organs 

per, 34 
Renal calculi, 281 

alkalies, 240 

alkaline remedies, 242 

causes and conditions, 282 

cylinders of ammonium urate, 248 

diagnosis, 286 

mineral waters, 239 

preventive treatment, 288 

prognosis, 237 

symptoms, 234 

treatment, 238 

vegetable adds, 240 
Renal cirrhosis, diagnosis, 217 

diet, 219 

prognosis, 218 

treatment, 218 

sediment in urine» 216 
Renal colic, 234 

abortive, 286, 237 
Renal cysts, 268 

hematuria, 145 

tuberculosis, primary, 251 

Sabcoma of the kidney, 255 
Sarcomata of the bladder, 285 
Scarlatinal nephritis, duration, 192 
Scarlet fever as cause of acute nephritis, 

185-187 
Sediment from acute ojrstitis, 272, 278 

from chronic nephritis, 208 

in urine from acute nephritis, 189; 
from acute pyelitis, 227 ; from cal- 
culous pyelitis, 236 ; from pyelo- 
nephritis, 228; from renal calculi, 
243 ; from renal cirrhosis, 216 
Sediments in urine, 148 

peculiar to alkaline urine, 142 
Seminal ejaculations. 321 

incontineince, 820 
Sexual act, analysed, 821 

excesses, 824 

organs, defective, 837 
Solution for injection in chronic prosta- 
titis, 813 
Sound used in chronic prostatitis, 812 
Spasm of the bladder, 294 
Spermatic crystal, 310 
Spermatorrhoea, 820-830 

clinical histoiy, 831 

diagnosis, 331 

importance of correct diagnosis, 882 

prognosis, 383 

treatment, 338 
Spermatozoa, 158 

causes of abeenoe, 842 

vitality impaired, 848 
Sphincters of the bladder, 11 
Sterility, 840 

compared in male and female, 840 
Strictures, urethral. 88 
Strongylus gigas, 154 
Suppurative nephritis, .221 

morbid anatomy, 222 
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Sappnratiye nephritis, BymptoniB, 223 
Symptoms and coar&e of acute nephritis, 
188 
and coarse of amyloid degeneration 

of kidney, 178 
and course of ischaamia of the kid- 
ney, 174 
of cancer of the kidney, 256 
of cirrhosis of the kidney, 212 
of chronic nephritis, 200 
of chronic prostatitis, 807 
of cystitis, 271 
of disease of the kidney, 172 
of embolism of the kidney, 1 81 
of hydatids of the kidney, 261 
of hydronephrosis, 246 
of perinephritis, 265 
of prostatitis, 304 
of pyelitis, 236 
of renal calculi, 234 
of suppurative nephritis, 223 
of tuberculosis of the kidney, 252 
of tumor of the bladder, 285 
Syphilis of the kidney, 250 

Tampon, 81 

Tests for sugar in urine, 1 62* 169 

The chlorides in urine, 110 

phosphates in urine, 110 

sulphates in urine, 111 

trigonum, 13 
Therapeutics with the endoscope, 81 
Treatment in acute nephritis, 194 

in acute prostatitis, 306 

in amyloid degeneration of the kid- 
ney, 180 

in cancer of the kidney, 260 

of chronic cystitis. 277 

of chronic nephritis, 206 

in cystitis, 275 

in chronic prostatitis, 311 

of hydatids of the kidney, 263 

in hydronephrosis, 249 

in impotence, 338 

of incontinence of urine, 301 

of paresis of the bladder, 298. 

in pollutions, 328 

in pyelitis, 230 

in renal calculi, 238 

in renal cirrhosis, 218 

of renal colic, 242 

in spermatorrhoea, 333 

of tuberculosis of the kidney. 254 

of tumors of the bladder, 291 

in venous congestion of the kidney, 
173 

of vesical spasm, 296 
Tube-casts, clinical sigfnificance of, 151 

in urine, 147 
Tubercular cystitis, 282 
Tubercu'osis of the kidney, 251 

diagnosis, 253 

morbid anatomy, 251 

prognosis. 254 

symptoms, 252 

treatment, 254 



Tumor of the bladder, 9, 288 

benignant, 284 

coarse and duration, 291 

diagnosis, 285 

irritability, 285 

symptoms, 285 

treatment, 291 
Tumors of the urethra, 75 

removed Irom the male bladder, 293 
Twelfth rib, absence and abnormal brev- 
ity, 3 

Urea, 101 

artificial elevation of temperature, 105 

as an index to tbe secretory activity 
of the kidneys, 104 

as to the amount of tissue change, 104 

consumption of animal food, 1^ 

clinical estimation, 103 

excretion in disease. 106 

factors which influence the production 
and excretion, 104 

limitation of the oxygen inspired. 105 

poisoning with carbonic acid, 105 

quantitative estimation of, 165 

quantity excreted, 103 
Ureter, catheterization, 92 
Urethra, 17 

bleeding from the, 144 

congenital organic strictures, 20 

cases of coostriction, 86 

chronic inflammation of the muoons 
membrane, 74 

dilatation of, 63 

erosions and ulcers, 79 

hyperaBstbesia, 40 

inspection of, 69 

intimate association with nerve cen- 
tres, 54 

laceration of the mucous membrane, 
57 

lesions from instruments, 51 

muscles of, 21 

polyp, 76 

simple granulation, 78 

spasmodic contraction of muscles, 22 

thickening of the opithelium, 74 

tumors, 75 
Urethral fever, 49 
Urethrometer, 84 
Uric acid, 189 

infarcts, 244 

excessive excretion, 1S9 

acids and urates, 138, 139, 152 
Urinary channel, simple adhesion of op- 
posing mucous surfaces, 19 

hemorrhage from the entire tract, 145 

organs, aggravation of pre-existing in- 
flammation, 51 

sediment of blood, 143 

sediment of epithelial cells, 143 

sediments, 138 

tract, congestion from sudden evacua- 
tion, 57 
Urination, frequency, suddenness, pain, 80 

manner of, 31 
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Urine, albumen in, 112 

accidental ingredients of, 167 

acidity of, 18(5 

ammonia, 111 

amyloid oasts in, 151 

appearance of the triple phosphate, 
142 

bacteria in, 155 

bedside tests for, 166 

blood-oasts in, 148 

blood-clots in, 146 

chlorides, 110 

clinical examination of the, 158 

colors as a test on examination, 161 

color of, 146, 160 

condition, admixture of blood, man- 
ner of urination, 81 

oooling of the, 189 

daily amount of, 185 

Dr. Fowler's test, 165 

epithelial casts in, 149 

examination by heat, 161 

excessive acidity of, 189 

fatal synoope from too rapid removal 
of, 52 

Fehling*8 test, 168 

fungi in, 155 

Gmelin's test, 168 

granular oasts in, 149 

Heller's test, 164 

hyaline-casts in, 148 

increased by an abundant supply of 
animal food, 185 ; arterial pressure, 
185 ; presence in the blood of sub* 
stance exciting activity in kidney, 
185 ; psychical influences, 185 

inorganic constituents, 109 

loptothrix in, 157 

microscopic examination, 146 

mucous oasts in, 151 

nocturnal inooutinence, 12 

normal ingredients, 100 



Urine, Oliver's test-papers, 168 

organized sediments, 148 

phosphates, 110 

physiology of, 95 

piorio acid tests, 162 

propeptone, 114 

pus, 147 

quantity of, 159 

reaction of the, 186-146 

renal cirrhosis, 215 

scantiness of, 189 

sediments peculiar to alkaline, 142 

specific gravity, 146 

sulphaten. 111 

tests for biliary pigment, 168; for 
chlorides, 164 ; for indican, 164 ; for 
peptone, 163 ; for sugar, 162-169 

too sudden evacuation, 60 

traces of fat in, 182 

tube-casts in, 147 

Ultzmann's test, 164 
Urobilin, 109 
Use of the sound to discover tumor of the 

bladder, 287 
Ultzmann's dlsooveries in renal calculi, 282 

test in examination of urine, 164 

Valves in renal orifice or ureter, 7 
Variatious in the normal ingredients of 

the urine, 100 
Vascular supply of the bladder, 9 
Vegetable acids for renal calculi, 240 
Venereal excesses, 816 
Vesical calculus, 287 

neuralgia, 294 

spasm, diagnosis, 296 ; treatment, 296 

tumor, 287 

tumors in females removed, 292 
Villous polyps of the bladder, 284 

Wabhino out the bladder, 277-279 
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